BOTH SINGLE AND DUAL DRIVE 
MODELS AVAILABLE. 


MULTIMEDIA PROCESSOR 
ACCELERATES DUPLICATION. 


EXTERNAL SCSI-ll PORT WORKS 
LIKE A STANDARD CD WRITER 
FOR CREATING CUSTOM DISKS. 


TOTALLY SELF CONTAINED, 
NO CONNECTION TO A PC 
IS REQUIRED. 


INTERNAL A/V HARD 
DRIVE STORES DISK IMAGES 
FOR MULTIPLE COPIES, AND 
CUSTOM AUDIO DISKS. 


ADVANCED FORMAT 

_ DETECTION PRODUCES 
PERFECT DUPLICATES ON 
STANDARD CD-R MEDIA. 


COPY ANY CD INSTANTLY. 


NO PC REQUIRED. 


CD DUPE-IT! 
Instantly duplicate CD-ROM disks 
for software distribution. Make 
backup copies of your favorite soft- 
ware on rugged, permanent media. 
Produce disks quickly and econom- 
ically. No mastering or multimedia 
experience is required. 

Insert your original disk and press 
“start.” The multimedia processor 
quickly copies any disk to the 
internal A/V hard drive. Insert blank 
disks and make as many copies as 
you like. You'll produce identical, 
bit-for-bit duplicates. The system is 
totally self contained —no connection 


to a PC or Mac is required. Just 


BUY MANUFACTURER DIRECT: § 1095 


408 330-5524 


plug in the power cord and press 
“start’—it’s that easy. 

You can even make your own 
custom audio disks without a 
PC! Insert your original CD's, 
select the tracks you want, and 
CD Dupe-It will copy them to the 
internal hard drive. Then insert a 
blank CD, and you'll have a cus- 
tom audio disk with just the songs 
you want. 

With the included CD mastering 
software, CD Dupe-It will work 


overtime as your personal CD 


mastering system. Just attach a 
SCSI cable to your PC or Mac, 
and you're ready to design and 
create your own original CD's. 
Similar systems used in duplication 
houses cost over $10,000. Now 
you can easily copy disks yourself 


for a fraction of the price. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA CLARA, CA 95054 
WWW.CORPSYS.COM 


Software publishers —ask about our high-volume multi-drive duplication systems. 


CD Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed. 
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Serving 
Silicon Valley 
since 1964! 


.. brings you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 


Leftover Apple Goodies... 
Macintosh lici System unit, used 
@ Includes 8 MB RAM, 80 MB hard drive, cache card 
@ Does not include monitor, mouse or keyboard 
@ Note, some available with larger hard drives at higher price 


HSC#17394 $79.00 

Macintosh Keyboard (used) 

@ Macintosh Extended Keyboard Ii (Mac II series), no cable 
HSC#17386 $24.95 

Macintosh Keyboard (used) 

@ Apple Design Keyboard (Performa Series) 
HSC#96382 

Macintosh Mouse 

@ New in bag, older square-cornered mouse 


HSC#96380 


$32.50 
$12.50 


Mini-Scanner Deal! 
Primax Sheet-feed Greyscale Scanner 
@ The perfect scanner for laptops on the go! 
@ Use as input device for your fax software - anywhere! 
@ Built-in document feeder holds up to ten pages 
¢ Parallel-port cable included -- no special interface cards 
@ includes Win 3.1, 95 software, OCR software, AC Adapter 
300 dpi, new in box, 90-day warranty, unbelievable price! 


HSC#17406 $29.95 


House that Equipment! 


@ Bargain on used, knee high 19" rack cabinets! 
® 29.5" tall, with room for 21” of vertical instrument height 
@ 23.25" wide, and 30° front-to-back, textured black finish 
@ Made by AMCO Engineering 
@ Units are used, but in good shape 
@ Best if you pick up (cannot go UPS) 
@ Last time we had these at $149.00, and they 

went fast! Quantity discounts available 

$99.00 


HSC# 17069 


Infrared Connections! 


@ IBM “Options” series ISA-Bus and PCMCIA card adap- 
tors will add industry standard infrared communications 
capability to your desktop PC (with ISA slots) or notebook 
computer! (Win9S instructions available on our website) 

@ Allows wireless connection to compatible notebooks, 
workstations, printers, and other peripherals supporting 
the Infrared Data Association (IrDA) standard. 

@ Also will emulate a COM port for cabletess hook-ups 

@ Communicates up to 115KBps, or up to 1.152MBps with 
the included TranXit Software. 

Operates over distances up to 3 meters (10 ft.) 

@ includes Card, transceiver module, driver disk & book 

@ Both styles new in box, 90-day warranty 


ore Olam 
HSC#16483 PCMCIA Version $19.95 


HSC#16813 ISA-Bus Version $19.95 
Or a package deal...get both for $29.95 


pf falted 


MEME LY Electronic 


External SCSI Drive Cases 


@ Bargain case for5.25" drives, brand 
new! 

@ 7° x 4.5" x 10.5" overall size 

# 50-pin SCSI connectors 

SCSI ID switch 

 65W Power supply (lots of power for hard drives, etc.) 

@ Fan-cooled, uses standard IEC Power cord (not included) 


Hsce 17190 $39.95 


@ High quality low profile case for 5.25" drives, brand new! 
@ 7° x 2.25" x 11° overall size 
@ 50-pin SCSI connectors, RCA Audio 

connectors 
SCSI ID switch, termination switch 
@ Tiny 12W Power Supply (5VOC @ 

1.4A, 12VDC @ 4A, probably only good for CD-ROM's) 
@ Fan-cooled, uses standard |EC Power cord (not included) 


HSce 17957 $29.95 


@ High quality case for 3.5" drives, brand new! 

@ 6.5" x 2.5" x 10° overall size, good for tape drives! 

@ 50-pin SCSI connectors, SCS! ID switch 

@ Drive bay snaps out for easy access to cables 

@ 40W Power Supply (5VOC @ 2A, 12VDC @ 2.5A) 

@ Fan-cooled, uses standard IEC Power cord (not included) 


e 
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HSC# 17356 


Used IBM PC's - Big Savings! 


1BM Valuepoint computers, various configurations 

@ Just removed from a network installation at a hospital 

@ Several levels of performance to choose from! 

@ All have system box with VLB / ISA motherboard, CPU, 
RAM, hard & tloppy drive, 2 serial, 1 parallel port, 3-Com 
token ring card, 101 keyboard, mouse, 90-day warranty 

@ On-board 1MB SVGA video, plug in your monitor & go! 

@ Configurations vary, call for availability -- for example 

@ 486SX-25 CPU, 8MB RAM, 127MB hard drive: $129! 

@ Or: 486DX2-50, 8MB RAM, 270MB hard drive: $179! 

@ Or: 486DX2-50, 8MB RAM, 540MB hard drive: $189! 

@ Or: 486DX2-66, 16MB RAM, 365MB hard drive: $199! 

@ Or: Pentium 60, 16MB RAM, 1GB hard drive: $279! 

@ You will need to install the Operating system of your choice 

@ Purchase with one of the Sony CPD-1320 monitors seen 
above and take 10% off the package price! 


Accelerated Serial Ports! 
@ High-speed serial port card for Micro-Channel Computers 
@ Hayes ESP Dual-Port Communications Accelerator 
@ Data rates up to 921,600 bps. on-board co-processor 
@ Supports up to 28,800 bps modems, Win 3.1, New in box 


HSC#17405 $29.95 


SUPPIY (95 


X-Windows Terminal! 


@ Tiny AxiYHyundai X/11C smart terminal has big features! 

# Connect to Ethernet (Coax or AUI), SLIP, or both! 

@ Built-in 10Base2 transceiver, 10Base5 AU! interface 

@ Uses a variety of protocols, TCP/AP, SLIP, TELNET, 
RARP, BOOTP, XDOMCP, or PPP 

@ Comprehensive self-test and help menus for setup 

@ Requires 63.775KHz Horizontal, 67.9Hz Vertical (work- 
station-type) monitor, resolution is 1152 x 900 

@ RAM can be upgraded to 16MB (4MB SIMM included) 

@ New in box, includes 101-key keyboard, mouse, manual 

@ Measures 11.5" x 11" x 2", keyboard is 18° x 7° 


HSC#17213 


$149.95 


Monitor Mega-Deal! 


@ Just in! Two types of used, high-quality monitors! 

@ Sony CPD-1320 VGA Monitor -- Genuine Trinitron! 

@ 14° Super-Fine Pitch (tm) Trinitron tube, 13.24" view area 
@ Supports 640 x 480 (VGA), 60/70Hz res. (not SVGA) 
@ Ultra-sharp .25 mm dot pitch for crisp image edges 

@ Used, tested good, 90-day warranty 


HSC#17395 


$69.00 


@ Apple Performa Plus Display 

@ 640 x 480, 67Hz color display, .29 mm dot pitch 

@ 14° picture tube, 11.63" viewable area, til/swivel stand 
@ Used, tested good, 90-day warranty 


Briefcase of Goodies! 


@ These handsome hardshell cases were used to carry a 
laptop-computer estimating system (laptop not included) 

They were used with a Compaq LTE laptop, and provided 
a SCSI port for a CD-ROM drive with battery back-up 

@ Large Nicad pack has 10 D-size Sanyo Cadnica cells. 

@ Built-in 19VDC power supply for battery charging 

@ Tiny piggy-back PC board seems to be a SCSI interface 

@ Case measures 18° x 14°x 7", with several compartments 

@ SCSI Il to CEN50 SCSI cable, many great parts inside! 

@ Buy either the whole assembly, or just the parts you want! 

@ Not guaranteed.to function with laptops -- for parts only! 


HSC#17180 Complete Laptop Case $39.95 
HSC#17182 Empty Hardshell Case $1 9.95 
HSC#17181 Nicad Pack, 12.5voc, saH $17.50 


$12.50 


HSC#17179 SCSI Ii Cable, 1 ft. long 


Little Pump That Could! 


@ Tiny Gast Vacuun/Pressure diaphragm pump 

@ Model MOA-V112-AE -- oll-less design means clean air! 
@ Measures 7° long, 3.375" dia., 4.75" tall 

@ 115 VAC, new in box with installation & parts diagram 


HSC#17360 $74.95 


Visit HSC's Website! 


@ Pay us a virtual visit on the World Wide Web! 
@ Simply point your browser to hitp//www.halted.com 
@ Site is constantly being revised, please visit often! 


HP ScanJet Special 


Wow! HP ScanJet 3P tlat-bed greyscale scanners at $59! 

Complete with stand, SCS/ adapter, cables, and optional 
document feeder, at an unbelievable price! 

SCS! Interface, will work with Mac or PC 

 300dpi resolution (native mode), 1200dpi with dithering 

@ PC or Mac drivers to work with your scanning program 

@ Dealer display models & shelf stock returns (boxes may 
be opened, but scanners are unused) 

Optional 20-page feeder can be installed in place of cover 

@ Scan rate of 10 seconds for letter-size page 

@ Factory RMA's from dealers, unused, 90-day warranty 


HSC#17392 


Hand-held UV Lamp 


# “Derma-spec” lamp was made for Avon products to 
examine the face for “problem” cosmetic areas! 

@ Works fine for counterfeit bill & credit card detection, 
minerology, fluorescent art effects, etc 

@ We wouldn't use these on our faces for too fong.. 


HSC#17383 


Corel Office Professional 7 


Great Software Bundie -- Amazing Value! 

@ includes Corel Wordpertect 7, Corel Quattro Pro 7, 
Paradox 7, Corel Presentations 7, CorelDRAW 6, 
CorelFLOW 3, Sidekick 95, Netscape Navigator, Dash- 
board 95, 1000 fonts, 10000 clip-art images, more! 

@ For Windows 95, Windows NT 3.51 and Windows NT 4.0 

@ Distributed on CD-ROMs, with hefty manual pack 

@ New, shrink-wrapped in box, 90-day warranty 


HSC#80436 $47.50 


Parallel-Port Keyboard! 


@ Pertect tor notebook computers, laptops, palm-tops, etc. 
@ Full-size 101 keyboard by ALPS, model LPT 101 

@ Includes manual, installation diskette 

@ New in OEM box, 90-day warranty 


HSC#17160 


Rugged Mike & Speaker! 


@ Extra-heavy duty hand-held microphone & enclosed 
speaker for extreme environmental use 

@ Made by GE for Ericsson EDACS “Orion* mobile radios 

@ Easily modifiable for your own use (ham, CB, etc.) 


@ Brand new in box, with custom Ericsson power cable 
— 


HSC#17172 


$29.95 


Quick, Cheap, Easy IDE! 


@ What more could you want in an IDE controller? 

@ Creative Technology CT1871 Plug and Play card 

@ Pertect for CD-ROM's, other non-bootable SCS! devices 
@ 16 bit short ISA card has minimum parts count 

@ Supports up to two CD-ROM drives 

@ All settings are PnP settable, supports all ATAPI drives 
@ New, OEM bag with spec. sheet, 90-day warranty 


HSC#17358 $3.95 


HSC Catalog online! 


@ That's right, get HSC’s catalog on the World-Wide Web! 
@ Simply go to www.halted.com and follow the big red link 
@ Adobe .PDF files are available for download and viewing 


Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) : @ Check out the amazing "Gizmo of the Week’ feature! @ Or drop on by and pick one up...we'd love to see you! 

Internet World Wide Web: http://www.halted.com 

3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 oF _ Terms: Some quantities limited; all Items subject to prior sale. Minimum order: $10.00 plus shipping. Orders under $20.00 subject 

4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 — FAX your orders to to $2.00 handling lee, in addition to shipping. Ali orders shipped FOB Santa Ciara, CA (this means you pay freight!) by UPS Surface 
= (no P.O. Boxes) uniess otherwise specified, in which case prevailing carrier rate_pius $5.00 handling fee applies. Prepaid orders that 


5681 Redwood Dr., Rohnert Park, CA 94928 (707)585-7344 (408) 732-6428 =a 


don't include shipping charges will be shipped freight COD. There is a $4,75 UPS charge added to shipping charges for COD shipments. 
If you have questions about your order, please call Customer Service al (408) 732-1854 M-F 9AM to 5PM PST 
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PROGRAMMING 


AND 


vee OMIZING 


THE 


For a complete listing of our International Distributors 
please visit our website at http://www.parallaxinc.com 
Parallax and BASIC’ Stamp are registered trademarks of 
Parallax, Inc. 
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"BASIC Stamp Version D, Programming and Customizing the Basic Same ae by Scott Edwards, 
software and Parallax manuals. on CD-ROM 


Want to get started with Re: Stamps? The new Scott: 
; “Edwards Programming and Customizing the BASIC Stamp 
- Computer is the anchor of dur Bag the BASICs Bundle! 


I Nad 
3 pot 
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Prograniinii bins custonielng" the 
BASIC Stamp Computer (#27951) $34. 


The book presents ten new complete projects, 3 0-ROM 4 
containing the Parallax BASIC Stamp manuals, software 
and 20+ application notes, and 30.Stamp Applications 

columns from Nuts and Volts magazine: We've thrown in 
the BASIC Stamp Version D, and programming cable for an 


3805 Atherton Road #102 Rocklin, CA 95765 USA 
toll free 888. 512. 1024 AGP Saab oe een 
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PROGRAMMABLE 
SUPPLY/DATA LOGGER 


Writ! 


KA Systems announces a 

new, low-cost instrumentation 
board for the PC that provides a 
simple programmable power sup- 
ply combined with a data logger. 
Also combined on the same board 
is a virtual digital VOM and a low- 
frequency ARB generator. 

Defined as the PS-1, this 
device combines a very high inte- 
gration of test functions on the 
same board, combined in a very 
powerful, easy-to-use Windows 
software environment, and avail- 
able on a single low-cost PC 
board. 

The innovation of the PS-1 
involves the integration of a num- 
ber of popular instruments into a 
single board. All power require- 
ments and control software are 
provided by the PC. 

The main component of the 
system is a programmable sam- 
pling power supply. This supply 
provides programmed bipolar volt- 
ages over a range of + 10 volts 
with an eight-bit (or 72 Mv) resolu- 
tion. Further, the supply is capable 
of sinking or sourcing + 100 mA. 
The output load voltage and cur- 
rent are continuously monitored, 
displayed, graphed, and stored. 

The device operates by pro- 
viding 100 controlled voltages lev- 
els (samples) each seperated in 
time with a programmed delay. For 
purposes of analysis, the sampling 
sequence can be stopped at any 
time in the sequence, thus allow- 
ing single step observation. At 
each sample, the load voltage and 
current are monitored, graphed, 
and stored. Equivalent power and 
resistance are calculated, and also 
stored for future processing. 

The PS-1 is available immedi- 
ately. All units ship with a user’s 
manual, Windows95, Win 3.2 soft- 


ware, and banana clip leads for 
easy use. Initial pricing is $159.95 
plus $7.00 shipping and handling. 

For more information, contact: 


RKA SYSTEMS 
484B WASHINGTON ST., #421 
DEPT. NV 
MONTEREY, CA 93940 
408-663-1604 FAX: 408-663-1604 
1-800-500-0449 
WEB: www.rkasys.com 


SG-100A FUNCTION 
GENERATOR 


he Telulex SG-100A is the first 
low-cost function generator to 
offer data modulation. 

Users may download binary 
messages of up to 960 bits in 
length from a host computer for 
FSK or AM digital modulation. The 
carrier frequencies may be speci- 
fied from 0 Hz to 20 MHz in .1 Hz 
steps. The baud rate is adjustable 
from 1 Hz to 130 KHz in 1 Hz 
steps. Downloaded messages 
may be conveniently saved to 
Flash memory. 

The data modulation feature is 
most useful for testing messaging 
radio systems such as pagers, 
remote telemetry equipment, RF 
modems, and packet radio trans- 
ceivers. 

Based on Direct Digital 
Synthesis (DDS) technology, 
Telulex, Inc. model SG-100A sig- 
nal generators produce DC to 20 
MHz modulated and _ swept 
sinewaves, functions, pulses, and 
arbitrary waveforms. A high-speed 
digital signal processor which has 
direct control over the DDS system 
implements an extensive list of 
modulation modes: AM, FM, PM, 
SSB, BPSK, Dualtone, and Burst. 
Frequencies are adjustable 


with .1 Hz resolution and are accu- 
rate to .001%. 

The SG-100A is priced at 
$995.00 in single quantities. 

For more information, contact: 


TELULEX, INC. 

2455 OLD MIDDLEFIELD WAY S. 
DEPT. NV 
MOUNTAIN VIEW, CA 94043 
650-938-0240 FAX: 650-938-0241 
http://www.telulex.com 


PCXG GANG PROGRAMMER 


ECI's PCXG Gang 
Programmer for the 
MC68HC705Cx family microcon- 
trollers is an eight-site programmer 
that may be connected to a PC 
serial port or may be used as a 
stand-alone programmer. Data 
may be transferred by selecting 
one of 12 programs (already 
stored in the programmer), or by 
reading data from a master chip or 
from a PC. 

For more information, contact: 


THE ENGINEERS 
COLLABORATIVE, INC. 

RT. 3 BOX 8C, DEPT. NV 
BARTON, VT 05822 
802-525-3458 FAX: 802-525-3451 
E-MAIL: Sales @tec-i.com 


MODEL HCON-1 REMOTE VO 
MICROCONTROLLER MODULE 


-Works, Inc., announces the 
Model HCON-1 Remote I/O 
micro controller module. 

The Model HCON-1 accepts 
command over the RS-485. serial 
bus to control output drivers and 
obtain inputs from quadrature 
encoders, temperature modules, 


Continued on page 94 


ULTRA LOW NOISE 
LS843 - 3nV/Hz typ 
ee 


TIGHT MATCHING 
LS843 - 1 mV max 


© N & P Channel 

© Duals & Singles 

© Custom Screening 
Die, SMT, Thru-Hole 
No Order Minimum 
COD's Accepted 


ee 
Second Source for Domestic 
& Foreign JFETs & Bipolars 

ood 


Full Service U.S. Manufacturer 
of Specialty Linear Products 


TINEAR SYSTEMS 


4042 Clipper Court 
Fremont 
§10-490-9160 
E-mail; 362367 


For: 
Schools 
Labs 
Robotics 
Experimenters 


dIGITAL WIDGETS: 


A family of small test and control 
boards interacting on the I2C bus. 


DWO1: Parallel Port to 12C Adapter. 


Master and Slave mode, with Su e 
$ 


DW0O5: LCD Controller, soft config. forks 


std. char mode LCD's. Use as display 
or config. as I2C bus monitor. $35. 


DWO0O9: Dual digital Stepper Motor 
controller, ition or velocity 
ramping, EEPROM config. to your 
motor. Optoisolated outputs to 
user's driver electronics. $49. 


AND MORE 


2 
= aoeaccconcencucescs 


Surfto: http:\\dwidgets.com 


VISA/NC 
C00, P.O. 


425-392-6541 


Far Mountain Corp. 
Issaquah, WA, 98027 
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HACKING THE EPSON IM-403 Kari Lurnt..o.cc0.cccocccccccccccsssssecssesneee 8 


Learn how to turn a $99.00 cash register into a dynamite computer for the hobbyist. 


UNDERSTANDING MICROCHIP’s FAMILY OF 
PIC MICROS Chuck Helleburych.ccicccncssnssssmrnsinmnsitninnementunteenrnnmeee 32 


Learn the basic differences in the most common PIC microcontrollers. 


SECGRITY ELECTRONICS SYSTEMS AND 
CIRCUITS — PART 6 Ray Marston ....cccccmensssennsnmesrnsnetsenesnres 43 


Take a look at anti-burglary and burglar alarm principles in this month's episode 
of the series. 


THE WEEKEND WORKBENCH Andy A. Node.....ncccoscneennsnene 86 


Build a wireless FM microphone. 


THE INDESTRUCTIBLE OUTBACKER 
Rie? Wireless Gordon Westin cer siete 91 


Tune into some tricks you can play to get increased performance with these antennas, 


plus get some inside evaluations on what this indestructible whip can — and cannot — do. 


THE COMPUTER CONTROLLED WORLD Ryan Sheldon..... 95 


OPENING WINDOWS TO THE WORLD PART 2. Bridge the gap between Windows and 
the world using the latest and greatest of the available technology and Visual Basic 5. 


PAV eer Se PMU oasis eka sontensentanenyestsancdapnssscasesnsunssausseisons 84 
EP UE ae a Eg occas nvr ngpesnvensatacedsxy opevncpnnnenssanidensesbeeens 84 
DEALER DIRECTORY osc: c<sesssccsetencsacbscncsesdoneenacyntosascerncreovosssoncees 83 
re Co Peer NM RN oasis os ncsncte x ahca aces nadonseccndisonscnivabanetensessscexons 34 
PEW PIRI NE WU SS ose ccscopccncesvcassnssesenpertyeceisosbcsstecsecspesyeresseess 

DME PRE PIARG oca dics s5sc0scccsocssxsy vncaansactscarcadgnseddaeecisihcketedetcadeneshese 68-69 
Beh Re BP a 2555 2d cas sca on cslns doncruasysesesncnsacpncnntenccacoscess 40 
REAR EDR BIN os ores cn css Gosivegepsantscvcoviatseasescascvessescsassuncestast 11 
DRE Msn cecs cascesvooan secsoucsicazecncadsensaspunesalsabosorascesnscsaseessuenvsaes 74 
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‘Fatse key booby trap 
alarm in pa em 


Wall and shrubbery height limited 
to a maximum of 1.3 metres 


Frontal border (wall) of property 


Gate- on “opening gate’ 
sound generator unit 


AMATEUR ROBOTICS NOTEBOOK Robert Nansel ..vc.:cmenononn 26 
Breadbot continued: “Bow Tie,” wire, and program this amazing motorized 
protoboard. 

OPEN CHANNEL SOSETHE ST. COPE ICIPOV scm scctessssscasssnikovstabercobseccercencebemsvoncce tases 20 
Electromagnetic interference — if you've got electronic equipment, then 
you've got 

RESOURCE BIN Don Lancaster sisiicssssissssssssounisstoitiassnnstsecposseseetisscniveteeometies 36 
Starting your own web page. 

STAMP APPLICATIONS Jon Williams ..ccsessonsssisssisesissessenntsneisinesneen 15 
Remote control stamping: the beginnings of “StampNet.” 

10. Ham Gear for Sale............00+0 50 125. Microcontrollers ..........scsssss0e 70 
20. Ham Gear Wanted .......ssss00s0e 50 130. Antique Electronics ...........ss000 70 
30. CB/SCAnne®......c.csccsesssessesesssees 50 = 135. Aviation Electronics ..scss.sessesse: 70 
40, Music & Accessories ........... 51 140, Publications .......ssssssssssseeeessese 70 
50. Computer Hardware... 51 445, RODOLICS sescsssssssnnssrenesesseenstee 71 
60. Computer Software ......cssses00 54 150. Pla ts /Schemati 72 
70. Computer Equip. Wanted ......55 <i apsiceeat-euiaipene 
155. Manuals/Schematics 

80. Test Equipment......sssssssessesees 55 

WATE oe er detache steer ntasente 73 
BD; SOCUINY vasaniipseressecasivcoecnaseee 63 
90, Satellite Equipment sss 63 160. Misc. Electronics For Sale......73 
95. Military Surplus Electronics ...63 170. Misc. Electronics Wanted........ 77 

100. Audio/Video/Laser cers. 63 175. BBS & Online Services........... 78 

110, GAME TY ceicnenestusntncnatel 64 180. Education ....sssssssvssssessessnnsnnsnsnss 79 

115. Telephone/Fax .......sssssssvessssssees 67. 190. Business Opportunities........... 79 

120. COMPONENES.......ccscccseeesesenssnens 67 200. Repairs/Services...........csssseene 79 


Nuts & Volts Magazine Is published monthly for $19.00 per year by TGL Publications, 
Inc., 430 Princeland Court, Corona, CA, POSTMASTER: Send address changes to 
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If you are moving, noiily us $AS SOON 
AS POSSIBLE so we can continue your 
subscription without interruption, 

Your magazine WILL NOT automati- 


cally be forwarded to you by the post: 


office, so it's important to submit your 
change of address directly to Nuts & 
Volts. We will not be able to replace 
missed issues of the magazine due to 
unreported address changes. 

When you send in your new address, 
include a current mailing label from the 
magazine with your account number on 
it, If you do not have a mailing label, be 
sure to include your old address and the 
name(s) under which the subscription 
was submitted, 


EWB LAYOUT Personal Edition 


m= 
| ELECTRONICS WORKBENCH Personal Edition $299.00 


$299.00 


$522.00 
$548.00 
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2539 W. 237th Street, Bidg. F, Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 
LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590 
OEM INQUIRIES WELCOME 


[eae corsrar Despina) 


240x64 dot LCD with built-in controller. 
AND 4021ST-EO. Unit is EL back-lit. $59." or 2 for $109." or 
OPTREX. DMF5005 (non back-lit) $49.” or 2 for $89." 


2 br spey' oe line The built-in controller allows you to do text and graphics. 


Alphanumeric—parallel interface 
$7.00 $10.00  32x2... 


«15,00 
20x4 (Ig. char.) ....$10.00 40x2 
$10. 


5V power required * Built-in C-MOS LCD driver & controller + 
interface * 98 ASCIi character generator « Certain models are backlit, call for more info. 


_ Graphics and alphanumeric—serial interface 


Mfr. 

Hitachi 

Epson 

240x128 (backlit) Optrex 

240x64 Epson 

160x128 Optrex 

6” VGA LCD 640X480, Sanyo LMDK55-22 $25% 


MONITORS 


size price size 
640x480 (backlit) Epson $25.00 480x128 
640x400 (backlit) Panasonic $20.00 256x128 
640x200 Toshiba 


0 $15.00 
480x128 (backlit) ALPS $10.00 


TIMELINE INC. == 
Over 1 still growing ~*~’ 


ly and 29,000 customers and 


MONITORS 


Non-Enmclosed TTL 
Comes with pinout. 12V ot 1.4 Amp input * Horizontal requency 15khz. * Abdity to do 40 ond 80 column 
5 inch Amber $25.00 + 7 inch Amber $25.00 
9 inch Amber or Green $25.00 


5”? COLOR MONITOR $39.” 
© Ft Focaplae © 320 x 200 Det Resdiion * CGA & Heras Compolbe 
+ 12. VDC Operation * 15.75 Kitz Hori. Freq, © 60 He Vert. Sync. Freq, 

pe Stondard Inlerface Connedior * Degaussing Coil 


Encased Spread Spectrum RF Modem $199°° 


The ProxLink Radio Module is s small communication device which replaces cables between RS- 
232 devices with wireless RF (Radio Frequency) technology. Attaching a pair of ProxLinks to any 
two devices with three wire asynchronous RS-232 ports allows wireless data transmittal at rates up 
to 19.2 Kbaud (full duplex) over a range of S00 - 800 feet. Modules use 900 MZ spread spectrum 
radio for communication which does not require an FCC site license. A variety of configuration 
information (radio channel, baud rate, serial port configuration, etc.) can be programmed into 
module's non-volatile memory by host PC to provide compatibility and avoid overlapping systems. 
Configuration changes are supported by menu driven, on-board software. Commonly used Terminal 
Emulation software and transfer protocols can be used for configuring modules and transferring 
data between computers. ProxLinks require only 6-9 VDC (350 mA), RS-232 (9 pin sub ~ D) 
interface, and small (~ 4") whip antenna for operation. Unit size is 4.0" x 6.5” x 0.75". Installation 
schematics and application details available. 


Encased Black & White Composite CCD Camera with Adapter 
IR viewing to 1000 om 74Lx24WxilkH 

Comes complete with CCD camera, mounting nut oo bottom of casing, $89. 00 
12VDC power supply. Excellent low light capability, standard RCA NTSC video out. . 


Great for: entryway security/remote monitoring, 
video conferencing/desktop video conferencing 2 for $1 59.00 
Write in 108 on Reader Service Card. 


EmBEeDDED 486 Computer $99.” 
Complete enhanced Intel 486SX-33 based computer in ultra small (9-7/8L x 6-S/3W x 3-1/8H) 
case. Ideal for embedded operations or as a second computer, Features include: + One 16 bit ISA 
slot + 3 serial ports plus dedicated printer port * Parallel optical adapter ° 
IBM PC/AT keyboard port * On board VGA video and port + Uses standard SIMM up to 32 MB 
* BIOS is PC/AT compatible 
Unit has a backup Ni-Cd battery system in case of power failure (S min. backup time) and 
lockable front cover to prevent floppy drive access. Mounting / interface provisions for 
standard 3.5” laptop floppy and 2.5 inch hard drives. Comes with very comprehensive manual, 


SONY Miniature Color LCD Display (.cxoossxs) $292 
* 14.CM (0.55 inch) Diagonal Full Color Display + Built In Horizontal and Vertical Drivers + Delta 
Dot Pattern for High Picture Quality - 537 dots (H) x 222 dots (V) * Compatible with NTSC & PAL 
Format and Sync Inputs * 12 VDC Operation with -1 to +17 V RGB Signal and Driver Input Voltage 
* Excellent Display for Virtual Reality Projects, Viewfinders, and Miniature Test Equipment 
Displays + Pin Outs and Specification Included + Unit Requires Clock, Synchronization and Video 


CELL SITE TRANSCEIVER $492 2 for $99 


These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service) call site, The 
allows it to alloc: 


demodulate voice and data with a Receive Signal Strength indicator (RSS!) circult to select the one with the 
best signal strength. The transmiter provides 

amplifer. channel selection is accomplished connector on the back panel, 
Other intertace requirements for operation are 26 VDC (unregulated) and an 16.990 MHz reference 
frequency for the digital synthesizer. The units contain independent boards for receivers, exciter, synthesizer, 
tunable front end, and intertace assembly (which includes power supplies and voltage-controlied oscillator) 
Service manual, schematics and circuit descriptions included. 


COLOR CCD CAMERA $149° 


* 12 VDC + 1/3-inch, CCD area image sensor + 514 (horizontal) x 491 (vertical) + 2:1 interlaced + 15.734 kHz 
(horizontal), 59.94 Hz (vertical) * 330 horizontal and 350 vertical lines + 10 Ix + 1V, NTSC signal format + 
Lens: 1/3-inch, fixed focus (F:2.8 £:5.6) + Dimensions: (W) 67 (2.63) x (H) 34 (1.45) x (D) 112.6 (4.43) 


Total cost: $29.95. 
I really like the card's versatility. 
You can move any of the ports to 
address, or 


lexibility, 
lar traits of the IM-403, means | can 
a ea i ci 


1 still needed some memory for 
my new machine, but I up 
Computer City’s price of $29.95 for 
16 megs of RAM, since I can get it 
from another source for five bucks 
less. Remember what 16 megs used 
to cost? By the way, if you're looking 
to add memory to your own IM-403, 
keep one important detail in mind. 
You CANNOT use EDO RAM in this 
unit! If you try, the machine won't 
boot. Be sure to use the older, non- 
EDO RAM. 

That left only the hard drive. The 
user's manual for this machine rec- 
ommends either of two Toshiba 2.5” 
notebook hard drives. The 
MK1722FCV weighs in at 131 MB of 
space, while the MK1724FCV holds 
twice that. Note that these are -V dri- 
ves, which means they measure just 
12 mm in height. The height limita- 
tion is critical; you don’t have room in 
the bay for the larger, 19 mm drives. 

After looking around on the net 
and asking some questions, I chose to 
order my drives from Westcoast 

Products. If you're in the 
market for a hard drive of any type, 
be sure to hit their web page at 
http://www.wepdrives.com. They 


machine. This exposed both the 16- 
bit ISA slot and the PCMCIA expan- 
sion slot. | filled both of these brack- 
ets with the I/O card itself and its 
auxiliary bracket filled with I/O con- 
nectors. Next, I booted the machine 
and hit CTRL-ALT-S to enter the set- 


up menu. Following the menu's 
prompts, I disabled the IM-403’s hard 
drive and floppy drive controllers. 
Then I shut off the power, opened the 
chassis back up, and began my plan- 
ning for the floppy disk data cable. 

I needed to route the cable from 
the ISA card inside the box, out of the 
chassis, and over the top of the case 
where | could connect it to the floppy 
disk drive. After some thought, | 


socket sits on the main board. | took 
the cover out into my garage, donned 
ee ty te ol Dremel with a cutting 
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connection? The tiny SMD- 
1140 floppy disk gets its power 
from the tiny ribbon connector, 
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more help. 
I cut a one-foot length of 
three-conductor twisted 


cable, then stripped 1/8th inch of 
insulation from the wires at one end 
of the cable. | tinned these ends, then 
caning er Si asa 


on these gold fingers, and do not let 
the solder run down the gold finger as 
it will contaminate the part of the 


A bird's-eye view of the open IM-403 
chassis. The long, narrow PCB is a 
switching power supply, while the larg- 


er SI-1132+ I/O card serves as a flop- 


py disk controller. 
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Dear Nuts & Volts: 

The Gordon West 
WBE6NOA, column on mobile 
antennas and antenna tuners is 
right on target! 

| am an avid HF mobile 
antenna enthusiast, and | com- 
pletely agree with his statement 
that the bigger and taller the 
whip, the better the results! 

Without question the 
“Texas Bug Catcher” mobile 
antenna is most respected for 
its long-range capabilities. 

To clarify exactly where this 
antenna comes from, | give you 
the following: Manufactured by 
GLA Systems, Henry Allen 
WBS5TYD, P.O. Box 425, Caddo 
Mills, TX 75135. Order phone 
number 1-800-LUV-BdG1; 
information number, 903-527- 
4163; E-Mail: 
WB5TYD@topher.net 

I think Gordo gave another 
source for where this antenna 
might be ordered, but I suggest 
everyone go directly with the 
manufacturer — Henry Allen — 
and enjoy a massive signal with 
this massive antenna system. 

GLA Systems also offers 
the “Texas Twister,” and this is 
yet another great antenna that 
Henry has tried and proven. 
Gordo says he is soon to have 
one on his comm van, and will 
give us a big report shortly. 

I have also spotted some 
look-alikes to the “Texas Bug 


Catcher” — for me, | go with the 


real thing, and Henry stands 
behind everything he sells. 
Keep up the great Gordon 
West columns. It’s fun to read 
Nuts & Volts Magazine where 
experts can say it just like it is 
and give honest product 
reviews. That’s for me! 


Marvin Rohrs 
Balboa Island, CA 


Dear Nuts & Volts: 

Thanks for the new series 
by Robert Nansel. 

I have just four words for 
building amateur robots: 
"LEGOS" and "HOT MELT 
GLUE." 

I have found Legos to be a 
perfect building sub-system. 
They have all the parts one 
could ask for; blocks, wheels, 
gears, motors, and even com- 
puter interfaces, and the new 
RCX Lego Computer Brick. 

I use slow-set hot melt glue 
to fasten all my sensors, BASIC 
Stamp computer, and extra 
breadboards. 

For automation, | have used 
servos with Lego blocks glued 


to the sides and control arm 
horns (works great). 

| am starting to scan photos 
of my robotic attempts to put 
on my web page. If you are 
interested in my scans or tech- 
niques I would be happy to 
share. 

I would really like to see an 
article using Legos. | think the 
ease of use and versatility of 
the Legos system could bring a 
lot of new people into robotics 
who are "afraid" of the mechan- 
ical design part of building 
robot hardware. 

Some Resources: Pitsco 
and Lego Dacta, 1-800-362- 
4308. A great source of educa- 
tional Lego supplies. 
http://www.pitsco-lego 
dacta.com/. 

Lego Shop At Home 1-800- 
453-4652. Good source of kits 
and single parts. http://www. 
lego.com. 

Lego robots. http://www.co 
ginst.uwf.edu/lego/other.html. 

Lego Brick Info. http://www 
.cs.colorado.edu/~|l3d/systems/ 
legosheets/Home.html. 

Tim Griffin 
Internet 


Dear Nuts & Volts: 

A small note that wasn’t 
included in any of the first three 
answers to Tech Forum ques- 
tion #49814 is a band stop fil- 


PIC’n Bookg 


LEARN ABOUT PIC16/17 MICROCONTROLLERS 


PIC’n Up The Pace 
Intermediate 
* Serial communication 


PIC16 to 
PIC16 to PIC16 
EEPROMS 


easy PIC’n 
Beginner 

* Programming techniques 
instruction set 


* Serial 


* LCD interlace 

* Scanning keypads 

* D/A conversion 

* Sensors - analog voltage 


* A/D conversion 
* Math routines 


* Decimal interface 
* PIC16F84 EEPROM data 


memory 
* Lots of circuits and code 


$34.95 


+ $4 s/h in US for one book, $5 both books 
VISA, MC, AMEX, MO, Check 
CA residents please add 7.25% CA sales tax 
PIC is a trademark of Microchip Technology Inc. 


SQUARE [1] ELECTRONICS 


P.O. Box 501, Kelseyville, CA 95451 
FAX (707) 279-8883 


Voice (707) 279-8881 
hitp//www.sq-1.com 
E-Mail sqone@ pacific.net 


SERIAL 


0 1 YEAR WARRANTY = 30 DAY MONEY BACK GUARANTEE 


website - www.arlabs.com 


ter for ambient light. 

Answer #4 does include this 
essential filter for room ambient 
light which contains enough 
infrared to partially drive the cir- 
cuit into saturation, which low- 
ers the output of these circuits 
due to the signal-to-noise ratio. 

Some store bought 
receivers such as the one Mr. 
Goodwin mentions (and Mr. 
Moell) already come with these 
red filters, but not always. In 
bright light situations, the 
repeater output is lowered sig- 
nificantly and may not even 
work. 

Chris 
Bieber, CA 


Dear Nuts & Volts: 

Your magazine has been 
very helpful in my work of 
repair and designing devices for 


EPROM+ 


A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 


FIRST GENERATION EPROMS (24 PIN) 2708, TMS2716*, 1702" 
SECOND GENERATION EPROMS (24,2832 PIN) 2516,32,64,68764/66 
2716,32,64,128,256,512,513,01 1,010,101, 1001,020,2001,040,4001 080.8001 
(40,42 PIN*) 270210, 1024,220,2048,240,4002 4096,27C400, 800, 27C160 (16MEG) 
EEPROMS/NVRAMS {18-32 PIN) X2210/12,2804,16,17,64,65,256.512,010, ERS901,12XXX 
§ (28,32 PIN) [28F] |29C] [29EE] [29F] 256,257,512,001BX,010, 101,020,040 

S*(8 PIN INCLUDES C,CS,LC,E) [2401] 02,04,08,16.21,32,44,64,65,256 [25010]020,040,080, 160,320,640, 128 
[59C11]13,22 ae 92 [9306] 13. 14.46,56,66,86 [95010] 020,040,080 [35C102}104,108 (14 PIN) ER1400, MS8657 

y*(16 THROUGH 24 PIN) 82SXXX AND 74SXXX FAMILIES 
PIC MICROS* |12CXXX} |[16CS4] 55,56,57,58,55X [16C61] 62,63,64,65,62X [16C71] 73,74,71X [16C84] [16F8X] [14000] 
MICROCONTROLLERS? (8 BT) (8741),42,48,49 [8751] C51,5X,CSXX [87C75X] [89C51] 52,55 [89C1051] 2051 
MOTOROLA MICROS* {6870SP3} U3,R3 (68HC705C8] C9J2.P9 [68HC711E9] D3 
Rabe SNAP-IN ADAPTER (DIAGRAMS INCLUDED OR PURCHASE ASSEMBLED AND TESTED) 
READ, PROGRAM, COPY, Cie pain Bonga dc nga  ierntnnet 


COMPLETE SYSTEM INCLUDES: PROGRAMMING UNIT, SOFTWARE 
PRINTER PORT CABLE, POWER PACK AND PRINTED MANUAL 


ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (513) 831-7562 


email - arlabs@worldnet.att.net 


The Embedded Controller Experts 


A professional system for 
service oe idereenmert 


New features plus 
more devices 


¥ [17065] 128,256 


z= $2389 


$5.00 SHIPPING » $5.00 C.O.D. 
VISA @ MASTERCARD @ AMEX 


MADE IN THE U.S.A. 


customers. 

However, I’m somewhat 
taken a back at some of the 
articles on controlling equip- 
ment through WIN95. 

Whenever | have tried using 
older cards or devices with 
WINQS, it wouldn’t configure 
the system for the cards, even 
though in DOS, the cards and 
systern would be configured 
correctly. 

Also, | wish you would pub- 
lish better information on some 
of the latest computer technolo- 
gy information. For example: 
Pentium II, New Video Bus 
Standard (AGP); the PIl has 
been out for at least two years 
now. Also, the New Power 
Supply & Computer Case 
Standard (ATX). 

Terry Baker 
St. Paul, MN 


MORE POWER! 


68HC11, 80051 & 800166 


AM Research supports over 30 of the most popular 
Embedded controllers with both hardware and software. 


¥] More Microcontrollers 


as 7] Faster Hardware. 


M Faster Software. 
M More Productive. 
: More Tools & Utilities. 


eA Single Chip Capable. 
M Outstanding Support. 
M Custom designs. 


Call or email for a free full line brochure 


Orders (800) 949-8051 
Info (916) 652-7472 
fax (916) 652-6642 
WWwwW.amresearch.com 


A AM Research, Inc. 
PO "Box 43 
Loomis, CA 95650 


Nuts & Volts Magazine/July 1998 11 


OSCILLOSCOPES & ACCESSORIES 


TO 100 MHz 

TEK 7A22 1 MHz High CMAR Differential Amplifier .... 

TEK 7853A 100 MHz Dual Time Base ... 

TEK SC502 15 MHz Dual Trace 
TMS00 series 


ABOVE 100 MHz 


TEK 2465 300 MHz 4-channel Oscilloscope .. 
TEK 7104 1 GHz 
with 7A29, 7A29-04, 7B10, 7815 


TEK 7844 400 MHz Dual Beam $1,000.00 
with 7A24,7A26,7B80,7B85 
TEK 7904A 500 MHz $1,250.00 


with 7A24, 7A26, 7B80, 7B85 


TEK 7B15 1 GHz Delaying Time Base ... 


TEK 7B80 400 MHz Delayed Time Base 175.00 

TEK 7B85 400 MHz Delta Delaying Time Base ... -- $175.00 

TEK 7B92A 500 MHz Dual Time Base ...............cccsccccecrseeeceecenenene 5.00 

STORAGE 

TEK 7633 100 MHz Storage Oscilloscope frame ...........se0srseresvese .00 

TEK 7633 100 MHz OSCHIOSCOPE A oo..nrescsscereerssnneserennneees .00 
with (2) 7A26, (1) 7892 

PROBES 

TEK 110 Supply, for F r 

1101 Power ET 

fe ee oe 3 

TEK P6201 900 MHz 1X/10X/100X FET 00 

TEK P6202A 500 MHz 10X FET Probe .00 

TEK P6701-opt.02 O/E Converter, . 00 
450-1050 nm/0-1 mW: DC-700 

CALIBRATION 

TEK rin Signal Standardizer Calibration «0.0... $300.00 


monocycie & 
TEK DD501 DI Delay & Burst GeM., ...........-:cseresesssererscerrerenne $275.00 
for function & pulse 
TEK FGS501 1 MHz Function Generator, TM500 series .00 
TEK FG503 3 MHz Function Generator, TM500 series .. 00 


TEK RG501 Ramp Generator, TM500 series 


0858 Digital 
HP 21ab-00! 10 MHz Pulse Generator, 
50 opt 


TEK PG505 100 kHz Pulse Generator, . 
80 V peak, TM500 series 
WAVETEK 802 50 MHz Pulse Generator ... 


PROGRAMMABLE 


Gen., 
20 MS/s,12 bits,50ppm synthesis <1MHz 
TEK AWG5105-opt.02 
Waveform Generator, 
WAVETEK 288 20 MHz 
Function Generator, iB 


VOLTAGE & CURRENT 


VOLTMETERS 
HP 3456A 6-1/2 

HP 34684 5-1/2 digit Multimeter ... 
HP 3478A 5-1/2 digit Multimeter, HPIB .. 
agin 181 6-1/2 digit Nanovoltme’ 


SOLARTRON 7081 8-1/2 
TEK DMS501A 4-1/2 digit 
TMS00 series plug-in 


WE BUY AND SELL 


Inquiries 303-438-9662 


e Fax 303-438-9685 


Orders only 800-538-1493 


530 Compton St., 


CALIBRATION 


FLUKE 510A AC Reference Standard, 
10 VRMS, 0-10 mA 
FLUKE 515A Portable Calibrator, 


Voltage 
FLUKE A55-series AC Thermal Conve 
HOLT 11 AC Thermal Converter Set, ... 
0.5-1200 V, 20 Hz-30 MHz 
VALHALLA 2703 AC VOILSIG., .....-.:0ccssecssesererssesererssenetnsrsesesnseense $2,250.00 
0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 


VOLTAGE SOURCES 


HP 6114A Precision Dual Range 
Power Supply, 25V 2A /40V 1A 

HP 6115A Precision Dual Range 
Power Supply, SOV 0.8A / 100V 0.4A 


CURRENT METERS & SOURCES 
HP 4140B Picoammeter / DC Voltage .......-.scserrsntsnereetsnrensnnes $2,000.00 
Source, without test fixture 


HP 6177C DC Current Source, to SOV, 500mA .. .00 

HP 6181C DC Current Source, to 100 V, 250 mA. .00 

HP 6186C DC Current Source, to 300V, 100mA 00 

KEITHLEY 225 Current Source, .. $500.00 
0.1 UA-100 mA, 10-100 V 


KEITHLEY 227 Current Source, 


System 
TEK CT-5 -opt.05 High Current Transformer ........ccccssssssesessersersnees $500.00 
for P6021/A6302, to 1000A, 
VALHALLA 2575A AC/DC Wideband Current ...........-srssccrserssere .. $950.00 
Shunt, 20 mA- hesihcesd 10 kHz 


Lc. R. 

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH 

BOONTON 72B 1 MHz Meter . $600.00 

ES! 2160 LCR Bridge, 20 Hz-150 kHz, GPIB 000.00 

HP 4262A-101 3-1/2 digit LCR Meter, .00 
120 Hz/ 1 kHz/ 10 kHz test, HPIB 

HP 4275A-001 5-1/2 digit LCF Meter, ...........-rssssenesessesnsnsneensnes $6,000.00 
10 kKHz-10 MHz, 0-35 V int. bias 

STANDARDS 

E.S.1. DB62-11K 6-Decade Resistor, ......-.s.ccsccssessesseeesersseesnersersees $300.00 
0-11,111.10 Ohms, 0.01 Ohm res. 

E.S.1. SR1010 Resistance Transfer ...............s0csesecsssvesesseensseesnsvees $550.00 
Standards, 1 Ohm-100 K/step 

E.S.1. reece 4 ae Resistance Transter ...........cccceccesssoensessneanens $2,000.00 
Standard, 1 Megohnvstep 

ey SRi1-set Set of eight Standard Resistors, .........0..0essessesse $900.00 

1 Ohm - 10 Megohms 
GR 1404-A 1000 pF Reference Standard Capacitor ........ccrse 


ee renee .00 

GR 1406 Standard Air Capacitors, GR900 connector, 0.1% acc. . $375.00 

GR 1412-BC Decade Capacitor, 50 pF - 1.11115 uF . = 00 

GR 1432-U 4-Decade Resistor, 
0-111. | rcornc ty Abate edppergsa 

GR 1433-J 4-Decade Resistor, .0........c.ccccccnsecsectcsserecasecesnnannateceesnes 
0-11 “110 Otwna, * Oten eachiion 

GR 1433-K 4-Decade Resistor, .........ccservsser 
0-1,110 Ohms, 0.1 Ohm resolution 

GR 1433-L 4-Decade Resistor, 0-111,100 Ohms, ... 
10 Ohms resolution 

GR 1433-N 5-Decade Resist0f, ........s.cscsssesssssssernsessnecessessseessecsnnes $300.00 
0-11, emer 

GR 1433-U 4-Decade Resistor, ... 
0-111.0 Ohms, 0.01 Ohm 

GR 1433-X 6-Decade Resistor, ... 
to 111,111.0 Ohms, 0.1 Ohm 


HI & LO RESISTANCE 


GR 1666 DC Resistance Bridge, 1 Micro-Ohm - 100 Kilohms ...... $600. 
a no yd 
1,200.) 
CURVE TRACERS 
TEK 577D1/177 ne TI $2,250.00 
with standard test 
TEK 57702/177 Curve Traces, ........sesssesssssssessesessessneccasccssressecenes $1,850.00 
with standard test fixture 
T.D.R. 
TEK 1503-opt.04 Time Domain Reflectometer, 
0-50,000 feet,chart recorder 
POWER SUPPLIES 
SINGLE OUPUT 
HP 6032A 0-60 V/ 0-50 A/ 1000 wncccccsssccrserecssseseensseseessessesennsanenee $2,000.00 
W max. Autoranging Power Supply 


Unit *C, Broomfield, Colorado 80020 


HP 62008 Dual Range Supply, 
0-20 V 0-1.5 A/ 0-40 V 0-750 mA CVCC 
HP 6201B 0-20 V 0-1.5 A CV/CC Power Supply ........-csessescsssesseese 175. 
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply i 
HP 6256B 0-10 V 0-20 A CV/CC Power Supply ... 
HP 6260B-027 0-10 V 0-100 A CVICC .........000 
Power 
HP 6263B 0-20 / 0-10 A CVICC Power Supply 
HP 62668 0-40 V 0-5 A CV/CC Power Supply ...... 
HP 62678 0-40 V 0-10 A CV/CC Power Supply 
HP 62698-028 0-40 V 0-50 A CV/CC 
Power ;, 230 VAC line 
HP 62748 0-60 V 0-15 A CV/CC Power Supply 
HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply .... 
HP 6284A 0-20 V 0-3 A CV/CC Power Supply ...... 
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply 
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply . 
HP 6434B 0-40 V 0-25 A CV/CC Power Supply ... 
KEPCO ATE 100-10M 0-100 V 0-10 ACV/CC 


bp ate BRIN EE ee AG oer $900. 


: 
5 
8 
i 


0-20 V 0-25 A CVICC Power Supply 

SORENSON DCR 300-1.588 ccscosecssscsosesescsenesseeessnsseeesnssssenseneenee 
0-300 V 0-1.5 A CV/CC Power Supply 

SORENSON DGR 600-0.75B eeseccsssossssesnsseecssesssrsseeestceseieseesea 


Seeess 
8 : 8 8 8 8888888 S88888sss 


g 


0-12 A CV/CC Power Supply 
SORENSON SAL 60-8 0-60 V 0-8 A CV/CC Power Supply 
TEK PS501-1 Power 

0-20 V, 2 mV res., 400 mA, T 


MULTIPLE OUTPUT 

HP 62278 Dual 0-25 V 0-2 A CV/CC Power Supply 

HP 6228B Dual 0-50 V 0-1 A CV/CC Power Supply . 

HP 62378 Triple Output Supply, 
+-0-20VO0.5A,0-18V1A 

HP 6253A Dual Output 0-20 V 0-3 A CV/CC Power Supply .......... 00 

TEK PS5010 Programmable 


Triple Power Supply, TMS000 series 
TEK PSSO3A Dual Power Supply, TMS00 series .............0.cc0ecsse0 $200.00 


MISCELLANEOUS 
ACME PS2L-500 Pi 
0-75 V / 0-75 A/ 500 Watts max. 
HP 59501B HPIB Isolated DAC/Power 
Supply/ 


Load, 0-50 V, 0-15 A, 100 
TIME & FREQUENCY 


UNIVERSAL COUNTERS 

FLUKE 1910A-02,03 125 MHZ/ 500 1S .........eseeseserserssereeeensscensenene 
Universal Counter, TCXO reference 

HP 5315A 100 MHz/100 nS Universal Counter 

HP 5315A-002,003 100 MH2z/100 1S .........--.-s.0-00 


Univ. Counter, battery power, 1 GHz C-ch 
HP 5315B 100 MHz/ 100 nS Universal Counter ...... od seenee 
HP 5316A 100 MHz/100 nS Universal Counter, 4 00 
HP 53168 100 MHz/ 100 nS Universal Counter, HPIB een 


HP 5334A 100 MHz Universal Counter, HPIB .0.........scsssesseesesves 
HP 5334A-010,030,050 100 MHz Univ.Counter; . as 
OCXO, DVM, 1.3 GHz C-ch., rear in 
HP 5334B-010,060 100 MHz Universal ............ 
Counter, HPIB, OCXO 
HP 5335A 200 


TEK DC5009 Programmable 135 MHz Univ. Counte?/ ...............0+« $400.00 
Timer, TM5000 series 

TEK DC5010 350 MHZ / 3.125 9S ......-.scscseveresereesersesnrenssneserneese $1,200.00 
Universal Counter, series 

TEK DC503A 125 MHZ/ 100 19S .......ccccescssessessseeseesesseeesnssessvsneenen .. $275.00 
Universal Counter, TM500 series 


FREQUENCY COUNTERS 


HP 5342A-001,011 18 GHz Frequency Counter, .........-...sssccseeee $2,600.00 
OCXO reference & HPIB 

HP 5342A-003 18 GHz cisterns) cappigestnepecsissenstensiaseninet ite $2,400.00 
+22 dBm,-20 dBm 

HP 5342A-01,04,05 24 GHz tek SEI ON a RRS EE $3,250.00 

psseaat 5 Gite Frequency $4,500.00 

HP 5343A-001 26.5 GHz Frequency .............cere-sssersecsrenssessnese 
Counter, OCXO reference 

HP 5345A/S355A/S356B 26.5 GHZ CW) .......ccccesvesvsserveevesenensnees $4,000.00 

TER BPRON 9 Se PSS $225.0 
divide by 16, TM500 series 

STANDARDS 


HP 105A Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz 
HP 1058 Quartz Oscillator, 
0.1/ 1.0/ 5.0 MHz, battery power 
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90 DAY WARRANTY PARTS AND LABOR »° 


10 DAY INSPECTION 


es = TEST EQUIPMENT WANTED CALL OR FAX LIST * OPEN ACCOUNTS | 
HP 5087A-Opt.033 Distribution Amplifier; .......cwsessossssnseonseee $1,750.00 HP 86222B-002 FF PIUQ-IN, eoescecssocsccseecennssssssseeessssensnsnsansnesecee HP R532A WR28 Frequency Meter, 26.5-40 GHZ .....ccccsssccssnsssen .00 
12 outputs at 10 MHz 10-2400 MHz, +13 dBm levelled, 70 dB HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz .. ~ $325.50 
; HP 862308 AF Plug-in, 1.8-4.2 GHz, +10 dem unlevelied en HP R914B WR28 Moving Load, 26.5-40 GHZ w..evsccssrsseons 00 
AUDIO & BASEBAND HP 86235A-001 ,002 FF PIUQ-IN, ..........ssececssnsersrsesessnsnssesenereres HP V365A WR15 Isolator, 25 dB, 50-75 GHz .............. .00 
1.7-4.3 GHz, +14 dBm levelled, 70 dB atten. HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz .00 
- _ He 86240C RF Plug-in, 3.6-8.6 GHz, a8 dm bv leveled sk He XBTOA WriG0 D Side Screw Tuner Rea Sane: 150.00 
SPECTRUM ANALYSIS HP 86241A-001 RF Plug-in, 3.2-6.5 +8 x 11 z 
HP 3586C oe “serpin HP 86242D-004,008 RF PIUQ-IM, sossccssosessessssessssseceesenessnsnsnesteseeene Isolator, 25 dB, 26.5-40 GH 
MLSE Dine 5.9-9.0 GHz, +10 dBm levelled HUGHES 45712H-1000 WR22 o....ssccsssccscsccssssssocessseerseceessseeusenseee 
HP 8556A/8552B/141T Spectrum HP 86250D AF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ..........-. Frequency Meter, 33-50 GHz 
20 Hz-300 kHz, 10 Hz min. res. bw. HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled........ HUGHES 45721H-2000 WE28 Preciaion Sica sasaaeasescsceans 
K 7LS/LR7605 HP 86260A-HO4 PAF PHIQ-iN, «-..csc-scsssssecseeveeeseeveeveeevensenennnenesnvesaes Rotary Vane Atten., 0-50 dB, 26.5-40 
20 Hz-5 MHz, pA ape nigh ” ge le 10.0-15.0 GHz, +10 dBm unievelied HUGHES 45732H-1200 WR22 L@vel .....c..scc-sesonvnssssseeeeesenssssnsene 
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled............. Set Attenuator, 0-25 dB, 33-50 GHz 
DISTORTION ANALYZERS HP 862908 AF Plug-in, Peete GHz, +10 dBm levelied........... HunEeS Arete " ay yao cera Sti a ae Sees 
HP 339A Distortion Analyzer, built-in low distortion osc. ............ WAVETEK 962 Sweep Wiis icthevaiapaitennstauceccseteissaaee " 
HP 8903A-001 Audio : We vite skits cere See $2,600.00 1.0-4.0 GHz, markers, +12 dBm univid. HUGHES 47323H-1211 WAI19 Flat ........-...ccssecssressersseersersesssneeveree 
20 Hz-100 kHz; rear panel input WILTRON 6617A-40 Sweep Generator, .........-...-errssessersesssnesnenve Broadband Detector, tive, 40-60 GHz 
HP 8903B-001,013,051 Audio AnallyZer, ..........ssscssessssseeessveeesveee $3,750.00 10 MHz-8 GHz, +16 dBm levelled HUGHES 47974H-1000 Se ee 
re oan eget es siona POWER METERS a 8's ae SG sce 
Programmable AD ANYZOF «0... ccoesesseneeee ,000.! ANRITSU MA72B PI a ae $300.00 
ARMS VOLTMETERS 20 oF $20 on, 4-18 GHz 
FLUKE 8820A True RMS Voltmeter, .....ccsccsssssssssecsssssesesceeesneeeesees .. $500.00 AN 1B/ML-83A Power Meter, ... 
180 uV-700 V, 10 Hz-20 MHz 75-110 GHz (WA10), -20 to +20 dBm Directional Coupler, 10 dB, 40-60 GHz 
PUKE ren me herd Vormeter Oe a ee $500.00 $1,500.00 MIOWEST MICROWAVE 3537 ior nice aa 
uv- fi iz- Block, 0,1-12.4 GHz, SMA(: r 
OSCILLATORS BOONTON 428/41-4B Analog Power. .- $375.00 MINI-CIRCUITS ZFDC-20-4 .....occscosesssssessvesssueserseesrsseensnsssaneessnsesnnys 
Meter, with 1 MHz-12 GHz sensor Directional Coupler, 19.5 dB, 1-1000 MHz, SMA(f) 
HP 204C Oscillator, 5 Hz-1.2 MHz, 5 VRMS BOONTON 428/41-4E Analog Power ..... .-- $500.00 NARDA 25171 Level Set Attenuator, ...........cscssssssnsesessseeseesenusesee 
HP 209A Sine/Square Wave Generator, Meter, with 1 MHz-18 GHz sensor anh oacene SMA(f) 
4 Hiz-2 Miz, 5 VRMS max. GENERAL MICROWAVE 476/4240A Power .. $300.00 NARA 26298 20 dB Attenuator, .csvecssesssseeveeeenseerneeesseseneses 
bi coe pete ery eer Saas ee iS es $200.00 eae & py 0.01-18 GHz, -35 to +10 en00.86 150 Watts, DC-1 GHz, N({/f) 
ocean Aetie Pagel ice rm SSS Se x a s000- saree Directional NS 
MISCELLANEOUS 1 p S irectional Coupler, ‘ 
HP 435A/8482H Power Met0F, .........0ceecversvssesseneressnesnseneeneevnensnenes $950.00 Hi 
HP 3575A-001 Phase-Gaiin Meter, ........cccsnescsssceeesneseesenseesnnsee $850.00 0.1-4200 MHz, -10 to +34 dBm pr Se8NM Coastal High Powee igh Directivity 
PRA dag onsen By 9 $175.00 HP 435B-001/8482H Power Meter, ..........--v-veseresererseesereeeneeevsneee $1,200.00 Load, 500 Watts, 2.0-12.4 GHz, Nim 
es Leyes . Ci ee ee. 0.1-4200 MHz, AC or battery power NARDA 3698NF High Power Termination 
HP 461A MHz, hed — $125.00 HP 8477A Power Meter Calibrator, for HP 432 series .................. $500.00 175 Watts, 0.7-18 GHz, Nif) 
1 eee 05 V/SO Ohms mae gl lea . HP Q8486A Power S@nsor, ..............:cserecssreseessseenresesesseeseneeensee $1,500.00 NARDA 37538 Coaxial Phase Shifter, ......... 
KROHN-HITE 3108 High/Low Pass Fiher $400.00 (peta dota shee haal matt 0-55 deg/GHz, 3.5-12.4 GHz 
10 Hz-3 MHz, 24 dEVoctave a erenertposerpeosanseocroses centers + HP R486A WR28 Thermistor MOUNT, .............ccsseresesesecesereseereneees $350.00 NARDA 4000-SERIES SMA Miniature Directional 
ITE 3202 Dual HP/LPIBPIBR Fitter, ....-e-eeoeessnee $500.00 SON eee vee eee NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(V1) 
20 Hz-2 MHz, 24 dB/octave RF MILLIVOLTMETERS NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA(f) . 
ITE 3342R Dual HPILP Fitter, ..csnvoncerenneneeene $1,100.00 BOONTON 928 RF Milllivoltrmeter, ..c.scseomecnsesnssnenentetctsne en0e.co «| NARIDA 4700 Laval Sat Atonumicr, 015.0; 4-19 Giz OMAN) ©: 198.00 
0.001 Hz-99.9 kHz, 48 dEVoctave 10 kHz-1.2 GHz, 50 Ohm dB & mV scale NARDA 5070-SERIES Precision Reflectometer Couplers ............ 
ITE 3750 LPVHPIBPIBR Fitter, ...cccccnsoscneesssnensntn $700.00 BOONTON $2BD 3-1/2 digit RF $600.00  NARDA 765-20 20 0B Attenuator, 50 Watts, DC-5 GHz, N(nv/f .... $135.00 
n i opctetncmnselpitcconeetcoreevensel QEOONOO BOONTON SPEND 9-1/2 GIGI PAF asosecreersorsocsenscegcoeevrvisneoreeee NARDA 766-10 10 48 Altenuator, 20 Watts, DC-4 GHz: Nim}. $100.00 
isle oat Ay gill Nee gai pamectunater, 10 ite 1.2 Gltz NARDA 792FF Variable Attenuator, 0-20 dB. 2.0-12.4 GHz 5.00 
ROCKLAND 852 Dual Highpassy .........--c.wsvssssssseceessnensssnnseeceree $1,000.00 BOONTON 92B-opt.05 AF Millivoltmetes, ..cocsssoccoccsseeeussnnsnnennseee $500.00 NARDA 794FM Dbect , EOE A GZ, -novovore 5.00 
Bay mobteoe 0.1 Hz-111 kHz . oo 10 kHz-1.2 GHz, 75 Ohm dB & mV scale Vari Attenuator, 0-40 dB. 4.8 Gis RAeeneeeeneeneerereseseeecoerooreseres i! 
Meee si Baier or A Nag rma mma a $875.00 OMNI-SPECTRA 2085-6010-00 CrYStAlrencconncesnesemnenenes $50.00 
TEK AM502 Differential Amplifier $475.00 ee ee Detector, 1-18 GHz, negative polarity, SMA(rvf) 
MM ee AMPLIFIERS, MISCELLANEOUS PAMTECH KYG1014 WRA2 oo...ccccssseececeossssvnesecsssnneersersnsvaneterensene $250.00 
2 : BOONTON 82AD-opt.01A Modulation Meter, ......-:...sssssssnossscseesse $900.00 Junction Circulator, 18.0-26.5 GHz 
AM, FM, 10-1200 MHz, GPIB SONOMA ENG, S-4901 WRI15 occccccscssccsscssscncssessesscsseseessenuecrecenseuse $125.00 
RF & MICROWAVE HP 11715A AM/FM Test SOUPCE ......s.sccseesosocensoseeneesercennnsennennen $1,000.00 Junction Isolator, 57-59 GHz, 30 dB isolation 


SPECTRUM ANALYZERS 
HP 11517A/19A/20A Mixer Set, ......cccccscvrersrsrsecsrserssnenssesereesesnensene 
18.0-40.0 GHz, for HP 8555A/8569A 
HP Moai nl roma soe yagi 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz .. 
Generator, 


HP 8444A-059 Tracking Generator, ........-..:0s-rsserersnsessnsesnennsnnen 
0.5-1500 MHz, for 8554,8568, etc. 
HP 84458 Preselector, 1.8-18.0 GHz, for HP 8555A biaadsgskecestaeeie $650. 
bigest agent ig gcul asecposdiscsesauvjeneaconneabh cans $4,500.00 
10 MHz-22 GHz, 100 Hz min. res. 
HIP GBGBB SPOCITU ANN... ..200:c-nvqccosesecoreeresossecescasconceessnccoeveecceee $37,500.00 
100 Hz-22 GHz, HP calibration certificate 
HP 85698 Spectrum AnalyZet, ........:cvrerseserrienrsvesersecensnesntonse $8,500.00 
10 MHz-22 GHz, 100 Hz min.res.bw. 
TEK TR503 Tracking Generator, ........:-.0s0ssssssssreseensnrsnseveensnvess $1,375.00 
0.1-1800 MHz, for 492/4/5/6 
TEK WM782V WR15 Harmonic Mixer, 50-75 GHZ... $2,000.00 
NETWORK ANALYZERS 
HP 3577A/35677A/35678A N@tWwOrk .......-sssesvesseensseeeeresseeseesnrs $12,500.00 
Analyzer, 5 Hz-200 MHz, w/S-Parameter & Cal. Kit 
SIGNAL GENERATORS 
FLUKE 6060A Synthesized Signal Ger, ............s:sssssrssesseerrssee $2,750.00 
0.1-1050 MHz, 10 Hz res., GPIB 
FLUKE 6060A/AN yp ORI RING LNs a $2,000.00 
10 kHz-520 MHz, 10 Hz res,GPIB 
FLUKE 6070A Synthesized Signal ..............-.csessescesnreseeeseerereene $2,000.00 
Generator, 0.2-520 MHz, 1 Hz res. 
G00r10 16 Sypshesized Source, Scie ae $3,000.00 
10-18 GHz, 1 kHz res., GPIB 
GIGATRONICS 840-01 Freq. Doubler, ..........scssssessereeenessnesnesnee $2,000.00 
26.5-40 GHz (WR28) out, 13-20 GHz in 
GIGATRONICS 875/50 Levelled Multiplier, x4, ...........cseccsesseeseeee $3,500.00 
50.0-75.0 GHz output, -3 dBm 
GIGATRONICS 875/86 Levelled Multiplier, .............0s-cseccseeseeseeee $5,000.00 
26.5-40.0 & 50.0-75.0 GHz outputs 
(item Mantel ,0pt6,14,16 pene seas $3,500.00 
, 12-18 1 res., OCX! 
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio ........... $7650.00 
HP 85100V WIRE Se secsrsitarcleoredeataentaccore 
10-18 GHz in / 80-75 GHz out >0 dim 
8640B-001,002 SS $1,750.00 
0.5-1024 MHz, AM, FM, var. audio osc. 
Bape ray ante SIND ORR io cpacctesscscsvervacecccocrooes $3,250.00 
1-1300 MHz, FM/ Phase mod. w/86635A 
HP 8660C/86603A/86633B WY icthict Sen wicassnceidbeas tapi $3,750.00 
1-2600 MHz, AM, FM 
SWEEP GENERATORS 
HP 8350B/83592B-002 Sweep Generator, ......-....ccseeessessseees $18,500.00 
10 MHz-20 GHz, 70 GB step attenuator 
HP 8350B/83592C-004 Sweep Oscillator, ...........scccecsesseseeeeseee $17,500.00 
10 MHz-20 GHz, +10 dBm levelled 
HP 8601A Generator Sweeper, ......-.-.ccececversssesserseseeneeneeneteesneseee $400.00 
0.1-110 MHz, +20 dBm levelled 
HP 8620C Sweep Oscillator Frame ............cccceccsecccceseseessnceeerseeneee 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmabie ...... 00 


HP 465A Amplifier, 20/40 dB, . 
5 Hz-1 MHz, 1/2 Watt/S0 Ohms 

HP 8447A-001 Dual Amplifier, 0.1-400 MHZ.........0..0-ssessessrrneeneesnes 

HP 8447E Amplifier, 22 dB, 0.1- NEE ranean eee 

HP 8901A Modulation , 150 kHz-1300 MHz .. 

HP 8901B-1,2,3 Modulation An., a 
0.15-1900 Miz. rear input, OCXO, ext.LO 


4.0-8.0 GHz, 10 Watts output 


Source, 25.5 dB ENR, 1.0-12.4 GHz, Nim), +28 VOC 
ROHDE & SCHWARTZ ESH2 Tet .........-0.co-ssnereeneenreneraneneenesenee 
Receiver, 9 kHz-30 MHz 


COAXIAL & WAVEGUIDE 
00 


AMERICAN NUCLEONICS AM-432 


HP R375A WR28 Variable Attenuator, 0-20 dB, 26.5-40 GHz ..... 
HP R422A WR28 Flat Broadband Detector, 26.5-40 GH............. 


Junction \solator, 62-64 GHz, 30 dB isolation 
SONOMA SCIENTIFIC 21A3 WRA2 .......-cccccorssesrvenrereecsnsnnenensnenneness 
Circulator, 20 dB, 20.6-24.8 GHz 


Broadband 
SPACEK LABS K-2X Frequency Doubler, 

9.0-13,.25 GHz in’ 18.0-26.5 GHz out 
SPACEK LABS KA-3X Frequency Tripler, OUt ...........c-rseeserveesseseeer 

8.83-13.33 GHz in/ 26.5-40.0 GHz 


TRG V551 WR15 Frequency Meter, 50-75 GHz 
TRG W551 WR10 Frequency Meter, 75-110 GHz ... 


Terminated Crossguide 4 
We vias DC 18 Gite SMA eames Se ee eens 
2-Way, z, 
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, N(mv/f).......... $150.00 
WEINSCHEL DS109LL Double Stub ...........ccccssesvesesesenssvenssesensnee $150.00 
Tuner, 0.2-2.0 GHz, N(m/f) 
COMMUNICATIONS 
.00 
.00 
generator, 7 
TEK 1411 PAL Gen.,w/SPG12 sync; .. $750.00 
TSG11 color bars;TSG13 linearity 
TEK 1411R PAL Test Gen. ... $1,000.00 
w/SPG12,TSG11,TSG1 
TEK 1411R PAL Test Gen., $1,100.00 


wi/SPG12,TSG11 TSG12, 
TEK 1411R-opt.04 PAL Test Gen. wi 
SPG12,TSG11,TSP11,TSG13,TSG15, Meda 
TEK 1420 NTSC Vectorscope ... 
TEK 147A NTSC Test Signal Generator, . 
noise 


MISCELLANEOUS 
$650.00 


P.A.R. 5101 Lock-in ing aot 5 Hz-100 kHz .. 
P.A.R. 5206-95,98 Two-Phase 
Lock-in Amp., 2 Hz-100 kHz, GPIB 
P.A.R. 5209 Lock-in Amp., 0.5 H2-120 KHZ, .......ccccsessesessnenerseenee 
reserve 


TEK TM515 500-series 5-siot Traveller Power Module 


Write In 112 on Reader Service Card. 
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BRIGAR ELECTRONICS 


7-9 ALICE ST. - BINGHAMTON, NY 13904 


PHONE: (607) 723-3111 
FAX: (607) 723-5202 
E-MAIL: BRIGAR2@aol.com 


VISIT OUR WEB PAGE AT 


WELDEX Video camera with Audio 
1/3” CCD Board camera # WDPR-2000 
B&W Pinhole lens with Audio 

compact 30mm x 30 mm (Approx 1"sq.) 
High performance & picture quality of a full 
featured camera on a compact board. 
Audio feature (Mic is built on the sor 
0.03 Lux min. illumination - 


SEND FOR FREE 
CATALOGUE 


http:/imembers.aol.com/brigar2/brigar.htm! 


SERVING: BINDUSTRY BSCHOOLS BHOBSYISTS maXPERINENTORS § mCONSUPIERS 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM 


$ 0.00 - $99.99 
$100.00 - $249.99 
$260.00 - $499.99 
$600.00 - $999.99 
$1000.00 AND UP 


PORTABLE FLUORESCENT -MINI LIGHT 
Plug in anywhere - No Wiring -as bright 
asa 20-Watt Bulb. 

Energy efficient fluorescent bulb costs only 
pennies a day. 

@Plugs into any standard outiet 
@Convenient ON/OFF switch 

@ portable -plugs into any standard outlet. 
@Lasts up to 3 years with normal use. 

MUL Listed. - 3.5watt - 120vac 

Size: 5-1/4"Long x 1-1/4"H x 1-3/4"deep 
®Color: White Use at Home: 

Kitchen, hallway, stairway, bedroom etc. 

Use away: RV,Boat,Motel room,Camp 

A LEVITON DIVISION 


CREDIT CARD DISCOUNT 


BRAND NEW- DISPLAY PACKED. 
PART# 6508 
PRICE....$4.96 


AC TO DC WALL TRANSFORMER 
MFG: AUDIOVOX PART# CNR405 
INPUT: 120VAC 60Hz 11W 

Output: 12 VDC 300mA 
Polarity: Center pos. 
comes complete 
with 6' zip cord 
2.5 mm Female 
receptacle, 

UL & CSA APPR. 
SALE PRICE ... 
$2.26 


HewcleTrTr 


| PD | PACK ARO 
OPTICAL ROTARY ENCODER 
HEWLETT PACKARD #QEDS-6967 

2 CHANNEL 600 CPR 1/4”SHAFT DIA. 
high performance, optical-incremental 
encoder. 

Encoders operate 
from a single 5v 
supply accessed 
through five 
0.025" sq. pins on 
0.1"centers 
BRIGAR SPECIAL 
o» $19.95 


3.6” 1.44MB FLOPPY DRIVE 
NEWTRONICS Co. # D359TS 
5 VDC - WHITE FACE PLATE 
FOR USE WITH IBM & IBM 
Compatible computers. HIGH 
Density. BRAND NEW ... $19.95 


OPTREX #0MF50140NF-SEW 
INTELLIGENT GRAPHIC LCD MODULE 


E-L Backlighting - Graphic Figure Character Display. 
Unit 7 niga ghar ciageagl nial: Shit 
tti interface. 

-CONTROL LS! T6963C TOSHIBA 


“DIT PIXELS 143(W) x 15(H) mm 

*VIEW AREA 74.8(W) x98.4(H) mm 

*DC VOLTAGE: 5VDC «GRAPHIC, FIGURE 

& CHARACTER DISPLAY -HIGH CONTRAST & 
WIDE VIEWANGLE -FILM TYPE BACKROUND 


the LCD to any microcontroller or a mi 


anasonic #GP-MF662 
B/W CCD CAMERA 
Pick-up Device: Inter line transfer type CCD 
th 768 (H) x 493 (V) pixels 
age size: 2/3" (8.8 H)x6.6 (V)mm 
canning: 2:1 interlace 1-line interlace fame 
th: intemal or External (Selectable automatically 
; built in syne generator. 
orizontal Resolution: 570 lines at center 
Gamma; 1.0 or 0.6 selectable intemally 
Gain Selection: 0 dB, +6 dB Selectable Internally 
EI onic Shutter: 7 step (1/125 to 1/10,000) at 


13 step (1/2,000 to 1/10,000) at shutter tigger-A. 

Sm ount: C-mount 

iPower source: DC +12V, 260mA (not included) 
ght: .46Lb Size: 1-5/8"W x 1-5/8"H x 4-1/8"D 
lens not included. Comes with operating instructions: 
BR R $119.95 


4 MEG 30 PIN SIVIM MEMORY MODULE 
GOLDSTAR #GMM781000NS70 

NON PARITY - 70 ns 

BRIGAR SALE PRICE ..... $3.96 
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“SUPERTWIST" Modules utilize surface mount technology. 
Displays Blue pixels on White backruond. Modules have 


«VIEW ANGLE: 6:00 -DOT SIZE: .44(W)x.57(H) mm 


COMES COMPLETE WITH PIN OUT, SCHEMATIC, AND 
PROGRAM DISK. SCHEMATIC SHOWS LCD INTERFACE TO 
68HC11 MICROCONTROLLER THE PROGRAM IS ALSO FOR 
68HC11 - Using this information, one should be able to interface 


croprocessor. 
LISTPRICE... $119.95 BRIGAR SPECIAL 859.95 


OPTREN 
CD DISPLAY} 


cone wi, - 2X 46 SMART LCD DISPLAY 
x 
apyaabiagy GOLDSTAR MODEL #016208 
: *Character: 16 *Line:2 
files contain *Power requirement:Svde @ 3mA 


68HC11 program, 
list of commands 
schmatics & 
initialization steps. 


Window size: 5/8" x 2-1/2°L - 

2 goldstar drivers: #GM9120 - 
Display comes mounted on a 
3-3/4" x 4-1/4" circuit board with 
16 mini push button switches and 
3 rectangular LED'S. 

(No schematics with this item) 
SALE .... $12.95 


JOHNSON #27120 
6-12VDC Toy/Hobby Motor 
Miniature - Reversible Dc 
motor. 6vdc @ 6000 RPM 
12 Vde @ 12,000 RPM 
Size: 1-1/4"L x 1°Wx 13/16" 
Shaft: 3/4°L x 1/16"Dia. 


NYLON INSULATED TERMNALS 
200 PCS, ASSORTMENT #HG500 S AMP 
KIT INCLUDES: SPADE, RING & 


QUICK CONNECT 


TERMINALS, SIZES 
RANGE FROM #4 TO 1/0 
BRIGAR SPECIAL $8.95 eS 


CABLE CUTTERS - 

MFG; GB ELECTRICAL PART # GC-73 
Precision ground, high strength steel blades 
Contoured cutting blades hold cable firmly 
while cutting Cushioned vinyl hand grips for 
high leverage cutting Cuts copper or aluminum 
‘electrical cables including battery cable, welding 
cable and control cable. Cuts tubing and hose. 


SNAPIT ALERT - Great Light 
activated Intrusion Alarm. 

Put in any Dark place and when | 
ight hits it an alarm sounds. 

Size: 3°Wx 3"H x 1-1/4'thick. 
Operates on a single 9 volt Battery 
(Not included) Velcro Fastening 
strip can be used to mount on any 
surface. Use for:aGUN RACK 
=BRIEF CASE sMEDICINE 
CABINET Desk Drawers ETC... 


Write in 113 on Reader Service Card. 


Nidec BETA V High Volume FAN # TA600DC 
Model # A34263-58 

MVOLTAGE: 12VDC @2.0AMP 200 cfm 
@24watt MVOLTAGE RANGE 6-14VDC 

@ BALL BEARING @ Sound level: 55.8 dBA 
Aluminum housed - 
@ 5 blade phenolic impelier. 
@Size: 6-3/4" Diam. x 2"thick 
Brand new factory packed. 
list price...$56.95 
BRIGAR 

PRICE 

$12.95 


HOWARD ENTERPRISES 


TELECAMERA #HA4700 COLOR CCD CAMERA 
with built in Microphone 
CAMERA COMES COMPLETE WITH POWER 
ADAPTOR - VIDEO CABLE - SWIVAL BASE 
Camera uses a 1/3" CCD advanced imager, automatic gain 
control, electronic auto iris, fixed focus glass lens, and 
attractive enclosure - designed for videoconferencing. Real 
time capability. composite signal output for standard 
interface to : TV monitors, VCRs,use with video 


networks, frame grabber compatibility etc .... 
*Scanning system: ntsc (525 vert lines 300 fps) 
*sync system: internal sync only 

*Resolution: Horizontal TV lines 330 

*Max Illumination: 10 lux -NTSC Compatable 
*Focal distance: 600mm fixed 

*Video S/N Ratio: 46dB 

*IRIS System: Electronic auto iris 

*CCD imaging: 532h x 500v 270k pixels 
*Video output: composite video 

*Rear connections: Audio & video RCA jack, AC 
adaptor jack 

*Size: 68.5mm(w) x 43mm(H) x 122mm(D) 
BRAND NEW FACTORY BOXED...... $175.95 


LONG WAVE ULTRAVIOLET 


BLACK LIGHT 


_Manufactured for Avon (Derma-spec) 

Uses: Excellent security tool, capable of 
illuminating the counterfeit prevention bands 
on the new fifty & hundred dollar bills, as well 
as American express counterfit prevention 
logo. Many great hobby uses. 

Black light comes complete with: Wall 
transformer: 120vac input (12vdc 500 ma output). 
Black light lamp #moolim F4T5 BLB. 

Fiture size: 7°L x 3-1/4"W x 2-1/2°H 

ON/Off Push button switch. Lamp stays lit for 
approx 1 minute. Brand New .... $12.96 


eee : . 


@ UL & Csa Approved. 


ULTRASONIC LIGHT SWITCH MFG: LITRONIC 
Replaces existing wall switch - Great for home alarm 
systems or controlling lights & small appliances, ON- 
OFF Switch-LED TRIP Indicator COLOR: WHITE 
SIZE: 5"W x 5"H X 1-3/8"D 

@ VOLTAGE 120 OR 277VAC S50/60HZ 

© MIN LOAD 80 WATT 120V 

eerste 1000W 120V 


STAMP 


APPLICATIONS 


eat Ba 


Remote Control Stamping 


Microcontroller networking is not 
new — I'm just a little late to the party. 
Honestly, I've been wanting to control 
one (or more) Stamps from my PC for 
a long time. Inspired by Ryan 
Sheldon's terrific articles on PC-based 
RS-232 control, | decided to stop think- 
ing about networking Stamps and 
start doing it. The cool thing about 
using the BASIC Stamp is that we can 
design our network nodes to do any- 
thing we need or desire; we are not 
restricted to off-the-shelf components. 

What I'm going to present this 
month is the front-end of a project that 
I generically call StampNet. And | real- 
ly should correct my last statement. 
This isn't a singular project as much 
as a series of software, firmware, and 
hardware building blocks designed to 
guide and inspire you to build your 
own Stamp-based network projects. 
Sound good? Okay then, let's dig in. 


The Big Picture 


Since we're not going to squeeze all of this 
into one installment, let's take a look at the big 
picture, The overall concept is divided into three 
major elements: the "master" control software, a 
communication module, and "slave" (remote) 
nodes. Of course, there is software in all three 
elements, and hardware at the communication 
module and slave nodes. 

Like Ryan, we're going to create our master 
control software using Visual Basic. Our slave 
nodes will be custom-built around the BASIC 
Stamp. As I've already pointed out, we're not 
going to connect the master software directly to 
the slave nodes; there will be an intermediary 
that | call the communication module or "master 
node." The purpose of the master node is two- 
fold: it buffers communication between the fast 
PC and the relatively slow Stamp-based slave 
nodes, and it gives us the opportunity to handle 
local I/O and other network-type (X-10) control. 


The Master Node 


Based on the last sentence, you've probably 
guessed that we're going to use a BS2 for the 
master node. Why? Several reasons, actually. 
Using the BS2 gives us the opportunity to do 
local I/O, X-10 control and connects directly to 
the PC through a serial cable. All this for about 
the same price as an RS-232 to RS-485 adapter. 
And, unlike a standard adapter, we can modify 
the BS2's behavior to suit our particular needs. 


Stage 1 


This month, we'll work with the heart of our 
communications network by building a small 
demo program. The purpose of this program — | 


| 


by Jon Williams 


» 7 


PCTOBS2 — is to establish a serial link between 
the PC and the master node. With the link estab- 
lished, we'll be able to pass information back and 
forth. 

Since | didn't want to fuss with hardware at 
this point, my temporary master node is the 
BASIC Stamp Activity Board (BSAB). If you don't 
have one, download the documentation (PDF for- 
mat) from Parallax for the 1/O schematics. The 
demo master node program uses the four LEDs, 
the POT input, and the analog (PWM) output cir- 
cuitry. It's all very straightforward stuff. You can 
easily construct the circuit on a solderless bread- 
board, 

For convenience sake, the master node com- 
municates with the PC through the programming 
port (defined as pin 16 in PBASIC). You can 
change this if you like, but with the pin's built-in 
level shifters, it's really the easiest route to take. 
If you do build your own hardware, be sure to put 
a 0.1 uF capacitor inline with the ATN pin on the 
Stamp. The capacitor blocks the steady state of 
the PC's DTR output and allows the "attention" 
pulse generated by the BS2 
programming software. The 
capacitor is already installed in 
the BSAB and I've updated my 
BS2 carrier boards with the 
same arrangement. | recom- 
mend that you do the same. 
Alternately, you can install an 
in-line switch, but you'll have to 
remember to close it for pro- 
gramming and to open it when 
running your VB program(s). 


Visual Programming 


Since Ryan Sheldon has 
done such an excellent job 
explaining the construction of a 
Visual Basic program, I'm not 
going to cover all the gory details. | 
will cover those things that | consider 
good practice or that will bite you 
when you're not looking (ask me how 
I know they'll bite ...). If you skipped 
Ryan's articles in the March and April 
98 issues, please go back and read 
them now. 

The most important thing to keep 


| to talk with the 


ple coding, 
not going to ana- 
lyze the entire VB 
program; I'm just 
going to cover 
the serial com- 

munications & 
stuff necessary 


i 
roe 

—. 

se 

rs 
~ 


% 


Stamp. 
Getting Connected 


Figure 1 shows our VB program just after 
start-up with the Port menu selected. In my opin- 
ion, it's good practice to allow your program to 
open and close the serial port when needed. The 
purpose of the Port menu, therefore, is to allow 
the user to select which port to use and then to 
connect when ready. Listing 1 is the code for the 
subroutine that handles the connection. 

In operation, the “Connect” menu item 
changes to "Disconnect" when a successful con- 
nection is made. | could have used a separate 
menu item, but this just seemed nicer and more 
intuitive. As you can see, the code checks the 
menu caption to determine the current connec- 


im PC <-> BSAB/BS2 


Private Sub mnuPortConnect_Click() 
If mmuPortConnect.Caption = 
* connect 
' trap comm port error 
On Error GoTo NoConnect 
MSComm1 ..PortOpen = 
' connected - remove error trapping 
On Error GoTo 0 
firmMain.Caption = 
‘ update Port menu 


"Connect" Then 


True 


"PC <-> BSAB/BS2 (Connected) " 


‘ A = : Ot mnuPortConnect .Caption = "&Disconnect" 
oe mind is that Visual Basic itl * disable comm port selection while connnected 
event-driven language, unlike PBA- mnuPortComl.Enabled = False 
SIC, which is essentially linear in mnuPortCom2.Enabled = False 
nature. Okay, what do we mean by SetButtons (True) 
"event-driven?" In the simplest terms, Else 
: . : disconnect 
nothing happens in an event-driven MSComml.PortOpen = False 
program until something (an event) frmiMain.Caption = "PC <-> BSAB/BS2" 
happens! Sounds a bit like the chick- mnuPortConnect .Caption = “&Connect" 
en and the egg, doesn't it? It's real mnuPortComl .Enabled = True 
9g wally mnuPortCom2.Enabled = True 


not that bad. 


Events are generated in myriad End If 
ways: the program starts, a button is |Exit Sub 
clicked, a character is received from 

NoConnect : 


the serial port, etc. As VB program- 
mers, it is our job to write the handlers 
(subroutines) for the events that 


affect us. Since most of it is very sim- |End Sub 


SetButtons (False) 


' display port connection problem 
lblTransmit.Caption = “Error: Could not connect" 
On Error GoTo 0 
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Listing 3 


peData VAR Byte ‘data byte = 
‘ Nuts & Volts: Stamp Applications, July 1998 sData VAR Word ‘ return data Listing = 
sDHigh VAR sData.HighByte 
sSDLOw VAR sData. LowByte 
' -----[ Title ]-----------------------------------------~-------+~-------- 
Ma <> 5: > RES PCTOBS2 .BS2 t we--- [ EEPROM Data ]---------------------------~-~-~----_~-+--~--~--------- 
‘ Purpose... PC To BSAB/BS2 Demo P 
* Author.... Jon Williams 
‘ E-mail.... jonwms@aol.com 
MW nc cte http: //members.aol . com/jonwms | aaa-- [ Initialization ]---------~-----------------~----~-~-------~.------- 
' Started... 31 MAY 1998 t 
‘ Updated... 31 MAY 1998 Init ouT¢e = $1111 ‘ clear LEDs 
DIRC = $1111 ' make LED pins outputs 
aren { Program Description ]-------------------------------------------- 
'  ---=- { Main Code }]--------------------~---------------------------------- 
‘ This program receives a command+data message from a corresponding PC ; 
‘ program. The PC message is structured thusly: Main ‘ wait for message from PC 
‘ SERIN SIOPin, Baud96, (WAIT ($55), addr, msg, pcData] 
" $55, address, message, data 
M ' ignore message not addressed to this node 
‘ The Stamp will respond with: IF addr <> 1 THEN Main } 
U $55, address, high_byte, low_byte, CR ‘ jump to process called by msg 
- ‘ 0 is not a valid message 
* Note: Not all messages will return data, but the Stamp will always send BRANCH msg, [Main, DoLEDs, GetPot, AnOut] 
‘ four elements to the PC. All bytes are returned in hex format, followed 
‘ by a carriage return that serves as an end-of-packet marker. GOTO Main 
* BASIC Stamp Activity Board jumper settings: 
’ ‘= { Subroutines )-------------9-- 9-9 - nnn nn nnn nnn nnn 
2 X2: Pos 2 < 
: X6: In DoLEDs: ' invert bits for active low outputs on BSAB 
OutC = peData * SOP 
‘ clear response data 
* =----[{ Revision History ]----------------------------------------------- sData = $00 
J GoTo Rspnd 
* 31 MAY 98 : Rev 1 
GetPot: ' read pot and return value to PC 
HIGH PotPin 
t ee--- { Constants )------------------------------------------------------ PAUSE 5 
e RCTIME PotPin, 1, sData 
Baud96 CON 84 * serial baud rate (to PC) GOTO Rspnd 
SIOPin CON 16 * use programming port 
' = couple ATN with capacitor AnOut: ' output the analog value 
PotPin CON 7 * pot input on BSAB PWM AnPin, pcData, 500 
AnPin CON 12 * analog (PWM) pin on BSAB ‘ clear response data 
sData = $00 
GOTO Rspnd 
{ =en== { Variables ]-------------<---------------------------------------- 
u Rspnd: ‘ output to PC 
addr VAR Byte ' node address SEROUT SIOPin, Baud96, [hex2 $55, hex2 addr, hex4 sData, 13] 
VAR Byte ' message GOTO Main 


tion state. If the caption is 
"&Connect" (the leading amper- 
sand underlines the "C" to define a 
keyboard shortcut), we know that 
we're not connected and can open 
the serial port. 

It attempts to open the serial 
port, | should say. Remember that, 
in our multitasking environment, 


5 Axis Robotic Arm Kit 


You can build this Robotic Arm 
The kit comes complete with all ° 
of the hardware, base enclosure, 
structural components, 6 Hitec 


several programs could be running 
and any one of them might be 
using our target serial port. It's a 
good idea to notify the user (espe- 
cially yourself) when there is a 
problem. Notice that just before we 
try to open the port, we define an 
error trap. What this line (On Error 
GoTo NoConnect) does is force the 


$195.00 


servos, SSC servo controller, Quick Basic software 

and an illustrated assembly manual. This robotic arm 
can be controlled from any computer or micro capable 
of sending 2400 or 9600 baud serial data. It can even 
be controlled from a Basic Stamp. The arm makes an 
excellent addition to a small mobile robot base. Itis a 
great foundation for artificial intelligence experiments 
and teaching motion control. Check out our web site for 


many more robot kits and accessories. 


We have many more cool robot kits, check out our web page or ask for our free catalog! 
@ Mobile Version $250.00 


Tel: 309-382-1816 = 
Fax: 309-382-1254 (gus 
Pekin, IL 61554-1403 | www.lynxmotion.com fae 
USA jfrye@lynxmotion.com fata charges. IL residents must add 7.25% to total. 


@ 3 Axis Version $155.00 


Lynxmotion, Inc. 
104 Partridge Road 
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Ordering information 


Please add $7.50 shipping & handling for USA, 
shipping 


5) contact us for international or quanti 


Write in 57 on Reader Service Card. 


@ Serial Cable $6.00 


program to branch to the label 
"NoConnect" if there is an error. 
Since we've defined the error trap 
just before attempting to open the 
serial port, it's pretty safe to 
assume that any 
error would have 
been caused by 
that attempt. 
Advanced 
programmers 
may want to 
check the 
actual error 


proceeding. 
For the 
moment, let’s 
assume that 
the port was 
in use. Since 
our program 
can't open 
the selected 
port, an error 
is generated 


End If 


Else 


You can see 
that, in this 
section, we 


End If 
End Sub 


Private Sub MSComml_OnComm() 
Dim temp As String 
Dim i As Integer 


If MSComml.CommEvent = comEvReceive Then 

* get a character from the buffer 

temp = StrConv (MSComml.Input, vbUnicode) 

' if CR, then process the data 

If temp = Chr(13) Then 

' look for header 

code before i = InStr(1, buffer, 
' remove *trash* preceeding header 
If i> 0 Then 

buffer = Mid$(buffer, i) 


If Len(buffer) = 8 Then 
‘ go process the input 
IblReceive.Caption = "RX: * & buffer 
ProcessInput (lastMsg) 


lblReceive.Caption = "RX: Bad 


' clear the buffer 


buffer = "" 
and the pro- Else 
gram branch- ' add character to buffer 
es to buffer = buffer & temp 
"NoConnect." 


' process other events here 


display an error message and then 
turn off the error trapping. This pre- 
vents other errors from bringing us 
back to the "NoConnect" label. 
Pretty simple and very useful. This 


Listing 4 


*55*) 


STAMP APPLICATIONS 


Properties - MSComm1 


we change our Port 
menu item to 
"Disconnect" and dis- 


able the port selection 
items. This is done for 
safety. We don't want 
the user changing serial 


port properties while 
the port is in use. The 


___|MSComm1 


last step in the connec- 


CommPort 1 


tion process is to enable 


DTREnable False 


our transmit buttons 
(labeled "Send" and 


EOFEnable 


nable (False 


"Get" on the form). 


Handshaking |0 - comNone 


Since this happens in 
several places in the 


InBufferSize (128 


program, | created a 


custom subroutine 


called "SetButtons()" to 
do the work in one 


place. 


Disconnecting _ is 


just a matter of undoing 
everything that we just 


did. Notice the "Exit 


Sub" in the line just 
after the connect/dis- 


connect section. This is 
important. It forces the 
subroutine to end so 


that the error trapping 


code is not executed 
under normal condi- 
tions. 


|9600,n,8,1 
SThreshold (0 Rie 
2520 


is particularly important if you plan 
to distribute your programs. 

Okay, now let's go the other 
way. When the port is opened, we 
turn off the error trapping and then 
tell the user we've made a success- 
ful connection by changing the cap- 
tion of our form (you can see this in 
Figure 2). Since we're connected, 


Talking To The 
Stamp 


Let's move on. Now that we're 
connected, we have access to the 
transmit buttons. There is one 
transmit button for each of the 
respective areas of the program: 
setting the state of the LEDs, read- 
ing the POT, and outputting an ana- 
log voltage. When we click one of 


[Public Sub SendMsg(addr As Byte, msg As Byte, data As Byte) 


Dim msgQueue As String * 4 
Dim msgData As String 

Dim x As Byte 

Dim temp As Byte 


SetButtons (False) 


' build message string 


msgData = "TX: " 
For x = 1 To 4 
temp = Asc(Mid$(msqQueue, x, 


Next 
lblTransmit.Caption = msgData 


' send message to Stamp 
MSComml.Output = msgQueue 


Do 
DoEvents 


‘ clear the input buffer 
MsComm1.InBufferCount = 0 
| ‘' save the message number 
lastMsg = msg 


‘ re-enable buttons 
| SetButtons (True) 
{End Sub 


' disable buttons while sending message) 


msgQueue = Chr$(&H55) & Chr$(addr) & Chr$(msg) & Chr$(data) 


‘ display transmit message (in hex) 


1)) 
msgData = msgData & HexStr (temp) 


‘ wait until output buffer is empty 


Loop Until MSComml.OutBufferCount = 0 


these buttons, a message — and 
sometimes data — is sent to the 
Stamp for processing. If the mes- 
sage was a request for information 
(like the POT reading), the Stamp 
will return data for us to process 
and display. 

Since I'm a simple guy at heart, 
| like to keep things simple. Along 
that theme, | decided on fixed- 
length messages between the 
Stamp and the PC. Sending mes- 
sages from the PC is done with a 
subroutine called "SendMsg." 
Receiving information from the 
Stamp happens in the background 
(automatically, based on the arrival 
of characters at the serial port) in 
the less cleverly named 
"MSComm1_OnComm." I'll explain 
the name and its opération in a 
minute. First things first. Let's send 
a message to the Stamp. 

Take a look at Listing 2, the 
code for sending a message to the 
Stamp. As | already pointed out, 
our message will have a fixed 
length; in this case, four bytes, a 
header ($55), the node address, 
the message and a data byte that 
might be needed for the particular 
message. The header gives the 
Stamp something to look for before 
reading in the rest of the message. 
This helps keep things in sync. The 
address byte specifies the target 
node for this message. We will use 
1 as the address for the master 
node. Next comes the command 
and data (i.e., LED status). Now 
that we know what it does, let's see 
how it's done. 

The first thing we do before 
actually sending the message is to 
disable our transmit buttons. In 
practice, you'll probably never 
notice this as it takes less than five 
milliseconds to transmit four bytes 
at 9600 baud. | think it's good prac- 
tice, however, just in case some- 
thing goes wrong. We don't want to 
stuff any more messages into a 
transmit queue that's not function- 
ing properly. 

Since the MSComm object 
deals with strings, a_ string 
(msgQueue) is built from our mes- 
sage bytes. To aid in the develop- 
ment, | created a hex version of this 
string (prefixed with "TX:") and put 
it on the form. As it turns out, | 
never had any trouble sending 
information to the Stamp. With the 
message string built and displayed, 
we send it to the Stamp by copying 
it to the output buffer of the 
MSComm object. 

After placing the message in 
the buffer, the program waits for it 
to be sent by monitoring the num- 
ber of bytes left in the output buffer. 
The "DoEvents" keyword embed- 
ded in this Do-Loop is very impor- 
tant as it lets the program handle 
other events while in the loop. If you 
left this out, and the transmission 


Tiny FBasic 
Computer 


(Shown 85% Actual Size - 40 pin DIP) 
The TiCkit 62 module is like a Parallax 
Basic Stamp® ll, but has 4 times the 


program space installed (expandable 
to 64K). It also has 4 times the 


variable space (96 bytes), and uses a 
modern structured language similar 
to BASIC only more powerful. 

Only tool you need is a PC 
Inexpensive $45/module, $16/IC 
Development Kit only $45 
Huge library of I/O function 
Structured FBasic Language 
Easy to learn and use 


Powerful enough for large projects 


VersaTech. 


Electronics 


PHONE: (303) 828-9156, FAX: (303) 828-9316 
e.mail: versatech@csn.net 
Web: //www.csn.net/versatech 
11170 Flatiron Drive, Lafayette,CO 80026 


Basic Stamp is s registered trademark of Parallax, inc. 


CET TSE 


*PROBES(DENTAL PICKS) 
*DREMEL* TOOLS,ROTARY 
TOOL EQUIPMENT 
‘OPTICAL AIDS(MAGNIFIERS) 
"SCREWDRIVERS, TIPS, BITS 
*PLIERS,ALL SHAPES, SIZES 
*NEW,HARD TO FIND 
TOOLS EVERYDAY 


Tout FREE: {-888-UTOPIA-2 


SAVE UTOPIA 


$ TOOLS 


HERE! = CALL OR WRITE 


3699 BARNARD DR. 
APT #519 
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| m PC <-> BSAB/BS2 [Connected] 


got hung up, you could end up hav- 
ing to terminate your program 
forcefully. 

With the output buffer empty — 
meaning our message has been 
sent — we clear the input buffer of 
any garbage and wait for a mes- 
sage to come back. We also save 
the message number we sent (for 
later processing of any returned 
data) and re-enable the transmit 
buttons. 


Listening To The PC 


The PC code wasn't too tough, 
was it? Now let's look at the BASIC 
Stamp end of things — that's even 
easier. Listing 3 is the BS2 program 
that processes the messages from 
the PC. Of course, we'll add to it in 
the future, but you can plainly see 
that the structure is set up for easy 
adaptation. 

There's really nothing to it. We 
wait for a message that begins with 
$55, then store the address, mes- 
sage number, and data. Since this 
demo doesn't deal with slave nodes, 
it throws away any messages not 
destined for the master node. Next 
month, we'll update this code to 
pass the message on to the target 
slave. 

You may remember we talked 
about the BRANCH command a 
couple of months ago. This pro- 
gram demonstrates a very typical 
use of BRANCH. Now, | know that 
the astute — and that's all of you — 
will observe that this may be just a 
little too convenient since we're 
only using three messages and the 
numbering is contiguous (1, 2, and 
3). Later, when we get a little more 
sophisticated and add messages, it 
may not be convenient to number 
them in this fashion. No problem. 
We can use LOOKDOWN to sort 
things out for the BRANCH com- 
mand. 

The subroutines are trivial, so 
I'm not going to discuss them 
except to say that each is responsi- 
ble for setting the value of sData 
that will be returned to the PC. The 
last line of each subroutine is a 
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GOTO | that 
routes the 
program to 
the response 
. code. Like at 
the PC, we 
start the mes- 
sage with 
$55, send our 
address, the 
return data, 
and finish up 
with a car- 
riage return. 
The carriage 
return lets the 
PC program 
know that the 
message _ is 
complete. This works well since the 
message is sent back as a string in 
hex format. 

The last thing we need to do to 
complete this phase of our project 
is receive the message at the PC 
and process the data. Unlike the 
Stamp, the PC does not sit and wait 
for the response; it goes happily 
about its business until characters 
show up at the serial port. 


lei Es 


- Figure } — 


Listening For The Stamp 


Remember just a few minutes 
ago we talked about event-driven 
programming? Well, here it is. | 


commented earlier that an event | 


can be generated upon the arrival 
of a character at the serial port. 
We're going to take advantage of 
this behavior to deal with the data 
as it shows up. You may be won- 
dering why | chose event-driven 


code over polling (waiting for the | 


data). | did this because the same 
code can be used in projects where 
the PC asks for data and in projects 
where a Stamp just freewheels 
information into the PC as it pleas- 
es. We will not be freewheeling in a 
multi-Stamp network, but you may 


want to build a Stamp-based data | 


collector, for example, that sends 
data to the PC without being 
prompted. This is where event-dri- 
ven programming can be very use- 
ful. 

Just a quick note on set-up. 


Figure 2 shoes the settings | used | 


for the various MSComm proper- 
ties. Notice that the property 
RThreshold (receive threshold) is 
set to one. This forces a "receive" 
event to be generated each time a 
character shows up. You'll need to 
set this as the default value of zero 
(no event). 

"OnComm" is a_ generalized 
handler that is called when any 
event is generated by the MSComm 
object. Listing 4 is the code for this 
subroutine. Since we only care 
about receiving characters at the 
moment, the first thing the subrou- 
tine does is check for that event 
(comEvReceive). If it is a receive 


event, we grab the character from 
the input buffer. If the character 
was a Carriage return, we know that 
the message is complete and we 
can process it. If the character was 
anything else, we add it to our hold- 
ing string and wait for another char- 
acter. And remember, all this hap- 
pens while the program is doing 
other things. 

The first step in checking the 
message is to look for our header 
($55) at the beginning of the buffer. 
Theoretically, it should always 
occupy the first two characters of 
the received string, but | found 
when writing the program that this 
wasn't always the case. For reasons 
that | still don't understand, junk 
seemed to precede the message 
from time to time. The MidS func- 
tion takes care of removing any 
junk characters that may have 
found their way into the front end of 
our message. 

If the "cleaned" message con- 
tains the correct number of charac- 
ters, we put it on screen and call 
the subroutine "ProcessInput" to 
display the returned data. 

Figure 3 shows the program 
after a successful transaction with 
the Stamp. Notice that the trans- 
mitted message was "55010200." 
Broken down, we see our header 
($55), the node number (01), the 
"Get POT" command (02), and a 
data byte of $00. You can see that 
the Stamp returned "55010B62." 
This string tells us that the message 
came from node 01 and the data 
passed back was SOB62. Since the 
transmitted command was "Get 
POT," the data is converted to a 
decimal (2914) and displayed on 
the form. 

If the message is not eight char- 
acters in length, we assume that it's 
bad and display "RX: Bad Packet" 
on the form. Here's another one of 
those voodoo programming things. 
| wrote this error handling code 
because | was getting bad mes- 
sages about 25% of the time. That's 
a problem. And when | modified my 
Stamp program to deal with single- 
character commands and hooked it 
up to a terminal program, | got no 
such junk. | was so frustrated that | 
started saying words we can't print 
here and | even resorted to asking 
my goldfish for advice! He was no 
help, so I'm going to buy a new one 
as soon as | can get to the pet store 
(just kidding, | like my goldfish — 
even if he doesn't know duff about 
computer programming)}). 

Okay, here's the truth. In a 
moment of desperation, | did a 
search on the term "mscomm" 
using Windows Explorer and found 
a demo program buried deep in my 
hard drive. Low and behold, it was a 
terminal program written in VB. 
When | ran it, no junk! What I 
noticed was something very inter- 


SOU RCES 


For more information on the BASIC 
Stamp, contact: 
Parallax, Inc. 

3805 Atherton Road, #102 
Rocklin, CA 95765 
phone (916) 624-8333 


Internet 
http://www.parallaxinc.com 


Scott Edwards 


Electronics, Inc. 
2700 E. Fry Blvd. Suite A4 
Sierra Vista, AZ 85635 
phone 520-459-4802 
fax 520-459-0623 


Jon Williams 
1505 Grande Blvd., #1602 
Tyler, TX 75703 
(903) 509-1691 
jonwms@aol.com 
Internet: 
http://members.aol.com/jonwms 
ftp://members.aol.com/jonwms/ 
stamps 


esting in the MSComm settings: the 
input mode was set to binary (ver- 
sus text mode that | had been 
using). 

| tried it. It worked. No more 
junk. Hooray! Why did it work? 
Beats the tar out of me. If one of 
you VB gurus will explain it to me, 
I'll share it with everyone else. 

The code works, so play with it 
— as is — as a starting point before 
getting adventurous, particularly 
with the MSComm object proper- 
ties. While it may not seem like 
much, we've actually got quite a lot 
of power with the code we have in 
hand. The PC has just become a 
display device for the Stamp. This 
leads to all kinds of possibilities 
with graphics, long-term data stor- 
age, sharing with other programs; 
the sky is really the limit. 


What’s Next? 


Next time, we'll create pro- 
grams that listen to a free-wheel- 
ing stamp, send X-10 com- 
mands, and send messages to 
remote Stamp nodes. For refer- 
ence, you should probably go 
back and read the June 1997 
installment of this column (writ- 


ten by Scott Edwards) on RS- 
485 networking with Stamps. As 
always, you can get the code 


from my _ FTP directory 
(ftp://members.aol.com/jon 
wms/stamps). This project is 
saved as STAMPNET1.ZIP. 

Have fun. I'll see you next 
time! NV 


SUPER! UNDERWATER (60 ft.) “LIPSTICK” CAMERA 
with INT EGRAL INFRA-RED ILLUMINATOR! 


A new standard. Sleek black anodized, 
BRASS, housing is O-Ring sealed & 
WATERPROOF. Adjustabe mount included 
Specs: 1/3" CCD, 400 Lines resolution, 0.05 
Lux sensitivity, AGC, Auto Shutter. Operates 
on 12VDC @225mA, 3.6mm, 92° FOV lens, A 
real glass lens. NTSC video out. Superior 
construction, SENSITIVE to IR. Ultra small Size 
only: 1.25"diam. X 2" long. With 60 ft. of cable. Great for general outdoor 
use as well. REG. $299 SPECIAL THIS MONTH, GM-300KIR......$199 


MOTORIZED PAN and MOTORIZED TILT, 
Now you can remotely PAN and TILT your video cams. 
Vicon model 3030 indoor units are NEW and operate 
on 24VAC provided. The complete system includes 
Pan & Tilt controller with internal power supply Hookup 
info included. Max load 7.5Lbs. Size: 5.25°W x 5.25"L x 
5.25°H Approx. -10 ,to +50 deg. of tilt, A commercial 
quality unit $249 


CHECK THIS! ULTRA MINI and WEATHERPROOF 
Our “LIPSTICK” camera sets new standards. Sleek black anodized, 
} aluminum, housing is O-Ring sealed & RAINPROOF 
+ Adjustable tilling mount included, Specs; 1/3" CCD, 
380 Lines resolution, 0.3 Lux sensitivity, AGC, Auto 
' Shutter. Operates on 9 to 12VDC @100mA, 3.7mm, 
90° FOV lens, A real glass lens. NTSC video out. 1/2 
once! SENSITIVE to IR. Ultra small Size only: 23mm 
diam. X 50mm long. With 36" leads 
GM-200KSTD.. $119 pwr. adapter..$4.95 


“EMBEDABLE”, PINHOLE LENS, 
“BULLET CAM” it’s INCREDIBLE ! 


So tiny you can install it right into a door with merely an 0.9" diameter hole 
Sleek black anodized, extruded aluminum housing. Similar construction as 
the lipstick camera above only smaller! 1/3" CCD, 410 Lines Res., 0.3 Lux 
sens., AGC, Auto Shutter. Power from 9 to 1}6VDC @100mA, 250k PIXELS, 90° 
FOV Pinhole lens. A real glass lens. Std. NTSC video out. 1/2 once! SENSITIVE 
to IR. Size only 23mm Diam. x 35mm long. With 36° leads, Think of the 
places you could put this little jewel GM-200KPH lens,...$129 


NEW MICRO CAMERA, w/audio 1/3" CCD, CE > 
410 Lines Res., 0.3 Lux sens., AGC, Auto Shutter. Pwr. from ies. 
9 to 12VDC @100mA, 250k PIXELS, Std. model, 3.6mm, 92° _« 

FOV lens, Pinhole, 90° FOV. A real glass lens. Both focus 

from 10mm to infinity. Std. NTSC video out. 1/2 once! 

SENSITIVE to IR. Size Std: 1.25"sq, x I'd. PH is 0.6"d, Both 

with 6" leads. WARNING: Don't confuse these models with 

LOW RESOLUTION, HIGH LUX C-MOS CAMERAS 

GM-1000A-STD GM-1000A-STD/Audio 
GM-1000A-PINHOLE..... GM-1000A-PH/Audio 
GM-1000A-C-MOUNT...$85 GM-1000A-CMNT/Audio.$95 


C-Mount f2.0 Lenses Micro Lenses for GM1000 series 
$ 


2.5mm, 150° 
4.3mm, 78° 
5mm, 70°PH 


ALKALINE BUTTON CELLS, replaces popular A76, 
LR44, 357A ETC. New, carded. Reg. $1.25each cell. 
NOW 12 cells $5 or 60/$20 


NEW BNC “T” adapter, male to 
dual female. Deluxe mode! with insulated 
outer shroud. (Standard BNC 'T' Only insulated!) 

3 for $5 or 12 for $15 


STEP DOWN tRANSFORMER 
220/240 to 120VAC 1.5 KVA Heavy 
Duty Brand New, Boxed. 
size: 11"Lx7W" x 6 "D Weight: 41lbs. NEMA 
3 BOX. Single Phase List price $185 
29ea. 


Brand New, Video Motion Sensor. Model VW10 
Attach fo any 
standard video signal 
and you've got an 

electronic “watchman” diligently waiching the entire scene. Or 

any adjustable sized area within the scene. Such as a 

doorway or even a drawer or cabinet. A state of the art 

security aid. The unit will close a contact when It senses a 

change. Use it to turn on a VCR or call the hounds. Auto or 

manual reset. Compact, ac powered. Adjustable sensitivity 

Video loop through jack. NEW VM-10. $189. 


manual. Very good condition. These cost Uncle Sam a bundle. DM-60. 
COZ, 50Watt CW, SEALED GLASS LASER HEADS, with Integral Mirrors. 
High quality water cooled heads. Originally designed for a medical application. Overall size: 135: 
35°L x 3.2°diam. Pwr requirement, 30KV trigger with 15-20KV @ 7 to 20mA operating current. 
These are not toys. They must conform to Class lV CDRH regulations when assembled into a 
functioning system. Perfect for engraving. cutting and drilling many materials. Only three available. 
We don't expect any more when these are gone. BRAND NEW! 


REFLECTIVE SENSOR IC, HR HBCS-1100, 8 pin, 10-5 pkg. contains .007" diam., 
visible LED emitter & matched photodetector. A bifurcated aspheric lens images the active 
areas to a single spot 4.27mm in front of the package. Ideal for pattern recognition, verification, 
sizing, textile thread counting and bar code scanning. $8.95ea. or 4/$29 
GATES GEL PACKS, 12 to 48VDC, @ 8 to 32Ah, tach packis 

12V 8Ah. Pack size: 2°Wx4"HxiI"l, $10 ea. pack or Metal box w/4 

packs, (can be wired in series or parallel) A super deal 


hical 7104, 16H, MICRO CHANNEL PLATE CRT 
Has the highest bandwidth and highest 
writing speed, unsurpassed single shot 
capability, 1000x brighter than conven- 
tional CRT. 350ps risetime! 200 ps per 
-} division fastest calibrated sweep rate. 
includes two 7A29 1Ghz vertical amps, 
one 7B10 and one 7815 horizontal amp 
; re | Complete operating manual, warranty. 
1991 price $45K OUR PRICE..$1995 


SEE in THE DARK! WEATHERPROOF IR FLOOD, 
48 powerful LED's project a 40 deg. ‘ 

FOV beam up to 45 ft. Automatic on ¢ 

at dusk off at dawn! TIOVAC power. 

Rugged anodized aluminum, 

housing with adjustable mtg. bracket 

Size: 4"x5"x6.3"L Commercially made. 

Brand New! WPIR....$179ea. 


4 HEAD TIME LAPSE VCR, Records 24 + HOURS! 


Used, depot refurbished, late model VICON model 424's at only 
1/3 of the regular price. On screen programming, time/date 
stomp, audio, index search. power loss recovery and alarm 
inputs. Excellent working condition. VICON 424.... $499 


LASER EXPERIMENTERS BONANZA, 
Computer identics barcode reader with 670 nm laser 
diode scanning head. icte 
model, system with remote 
laser head in extruded alum 
housing, 4°L x 3°W x 2°H. Head 
includes Laser, collimator, 1” 
front surf. mirror mounted on 
resonant scanner, 1” obj. lens, 
bandpass filter, and receiver 
boord with photo diode. Control module contains microprocessor, 
alphanumeric display, 15W triple output power supply. A super 
ports value or use as intended. With ops. manual 


SPECIAL....$39ea. 2 for $69 


Please fax us your list of 
unique surplus material. 


Exclusive "LAB STYLE” LASERS, 650nm or 635nm, 

Rugged and dependable. Year warranty. Adjustable 
X & Y beam position. Aircraft aluminum housing. Internal battery 

and on-off switch included. Also a super pointer. .75d x 2.75"L 


650nm $69, 
635nm $99 


IR Laser based distance measuring systern 
offers precise measurement up to 2000M or 
© 6000Ft. with resolution of 001m and 

© repeatability of .01M. (thats less than 1/2°!) 
Reading displayed on 8 digit LED display 
Accessories include, 12VDC gel cell pack, cable, 
tripod for laser, triple retroreflector target 
(required for use}, 6X zoom spotting scope with 
cross hair reticle, Transit cases for laser and 
reflectors. Operating instruction card and service 


CO2-50... 


$849 complete. 


$749 


ASTRO-CAM, TE COOLED CCD CAMERA HEAD! 
Model TE3N/A with KODAK KAF 0400-C] CCD. Manufactured in 1994 these 
cameras were over bought by a large analytical 
instrument! company. They are in like new condition. 

We have no data at press time except for the 
KODAK 768 x 512 CCD specs. Wavelength sensitivity 
is from 400 to 1080nm. Less than 1.5% non linearity. 
Fan cooled Peltier operating at -40° temp. Bayonet 
lens mount for 35mm objective. (lens not included) 
These heads are used in the Capella and Antares 
systems. With readout rates of 500kHz to 8 MHz, 12- 
14bit dynamic range, No image retention lag or 
distortion, high tolerance to overexposure. Size: 4° 
sq. x6" Lng, Any info would be appreciated. 


NEWPORT, MOTORIZED, ROTARY STAGE, model 495A, 
Bidirectional 360° continuous rotation with 0.001°resolution. 
Integral DC motor and precision encoder. Load 
independent velocity servo. Can be mounted in any 
orientation. Load capacity: 55ibs. Size: 
4.75°x5°x1.35" With 2° c lear aperture. 


Newport price....$2141 Our Price...$795 
THERMAL WIRE STRIPPERS, from Teledyne Kinetics. 
Perfect for working with very fine or teflon insulated wire. 
Fixed temp model. Last time we sold oul. 
- Used, in very good condition, SPECIAL...$49ea. 


OPTICAL ENCODER, 4000PPR quadrature/1000ppr eer. 
SUMIAK, LBL-004-1000. 5VDC @ 80mA operation. 6mm ~ 
diam. ball bearing shaft. 38mm diameter X 32mm deep. 

100kHz max. rate. A, B and Z outputs on color coded leads. 

Removed from equipment, excellent condition. Always a 

sellout. Don't delay. SPECIAL $29ea. or 2 for $50 


XENON STROBE FLASH, 

NEW from Polaroid. High quality & powerful! Oversize 
flash tube produces 20 JOULES powered with 44A 
batteries. Trigger with DC signal or switch closure. Self 
contained with Internal battery compartment. NEW. 


ee 
TWO MINI C-MOUNT CAMERAS, The super sensitive, 
GM410 or the general purpose GM412, The GM-412 specs: 
—o B&W, size 1.5°sq. X 2.4°L, 250,000 
Pixels, 380 Lines Resolution, Sensitivity 
0.3 Lux, The GM410 specs: size only 1.5" 
» SQ.x1,6°L, >270,000 Pixels, 410 Lines 
Res., Sens. 0.05 LUX., Both cameras 
are 1/3" CCD with AGC & Electronic 
shutter. 12V @110mA power, NTSC out 
_ IR SENSITIVE, GM 410 has RCA video 
connector, GM-412 2 has ao BNC. Both use std. OC pwr. jack. Aluminum housings 
with dual threaded top and bottom mounting. True performance not hype! 
These cameras will outperform ANY camera in this magazine. Mulfi- lens 
options are available to exploit their superior performance. 
GM412 less lens ....$119ea. GM410 less lens...$1 69ea. 
Fast Lenses for Low Light or General Purpose Normal Light 
16mm, f1.6, 15° FOV ......$39 4mm, 80° FOV .....$24 
8mm, f1.3, 30° FOV ........$49 8mm, 40° FOV .....$24 
4mm, 1.4, 56° FOV ........$49 12mm, 28° FOV ......$24 


WORLDS SMALLEST 
*** 100mW «ee 


VIDEO TRANSMITTER, 
Incredibly only 0.98" x 0.8" x 0.037" in 
size, Transmits crystal controlled hi- 
res. images with 100mW output! The 
transmitier you've been waiting for. 
Shown actual size. Much smaller than the 9V battery which 
powers it. Draws only 35mA! Factory tuned ready to receive 
on cable channel 59. Will work with color or B&W cameras, 
UHF Bow tie antenna with balun and 3° F cable for TV 
Included. Perfect with our GM1000A cameras. Both will fitin a 
cigarette pack....with the battery! The best deal anywhere. 
TVX-100...$199. with GM1000A-PH CAM...$279. 


MERCURY DISPLACEMENT RELAY, Dayton 6X598 
Hermetic, class "B" Coil volts: }2OVAC, AC 
contact rating: 35Amps @480V, Tungsten 35A 

4 @120V, NEW, BOXED w/data. $10ea 2/$15 


PLANTRONICS “SPIRIT” 

BOOM MIC HEADSET 
Single ear with over the head metal 
band for comfort. New, boxed with RN 
style plug attached to 6ft. cable with clothing clip be i 
Grey. SPECIAL.... 19.95 or 2/$35 


VWibinevetesriemille 


— Soy nepFORD STREET, MANCHESTER, NH 03101 
AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unitddu@tioc net 


Write in 114 on Reader Service Card. 
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Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 


with the AES learning system/ 
embedded control system. 
Extensive manuals guide 

you through your 

development project. 

All programming 

and hardware details 

explained. Complete schematics. 
Learn to program the LCD, keypad 
digital, analog, and serial 1/0. for 
your applications. 


THREE MODELS AVAILABLE. 
Choose from an Intel 8051, 
Intel 8088, or Motorola 68HC11 
based system. 

All models come with: 


- 32K Byte ROM, 32K Byte RAM - 2 by 16 Liquid 
Crystal Display « 4 by 5 Keypad + Digital, Analog, 


and Serial I/O + Interrupts,timers, chip-selects « 

26 pin expansion connector + Built-in Logic Probe + 
Power Supply (can also be battery operated) + 
Powerful ROM MONITOR to help you program + 
Connects to your PC for programming or data 
logging (cable included) + Assembly, BASIC, and 
C programming(varies with model) - Program disks 
with Cross Assembler and many, well documented, 
program examples + User's Manuals: cover all 
details(over 500 pages) - Completely assembled and 
ready to use + Source code for all drivers and 
MONITOR - Optional Text Book 


Everything you need. From $279 
Money Back Guarantee 
Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094, FAX 714-550-9941 


Call 1-800 -730-3232 


AES $75 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA 


Write in 100 on Reader Service Card. 


MOUSER 


Visit our web site! 
WWwW.mouser.com 


FREE catalog is available 
on the internet, CD-ROM, 
or in paper! 


* Over 70,000 Products 

* More than 145 Suppliers 
* Same Day Shipping 

* No Minimum Order 


800-992-9943 


817-483-6828 Fax: 817-483-0931 
catalog@mouser.com 


958 North Main St., Mansfield, TX 76063 
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Electromagnetic 
Interference (EMI) 


he world is a really hostile 
place for electronic devices. 
Whether you use radio receiv- 
ing and/or transmitting equipment, 
consumer electronics equipment, or 
electronic instrumentation, it is likely 
that you will experience electromag- 
netic interference (EMI) at some 
point. The stuff is all over the place! 

Figure 1 shows some of the 
many, many sources of EMI in the 
normal residential or business build- 
ing (industrial plants will have even 
more). A number of these sources 
have one thing in common: electrical 
arcing or sparking. Lightning, even 
when it is far enough away to be out 
of sight, can produce huge amounts 
of EMI. The lightning bolt may be 
either cloud-to-cloud or cloud-to- 
ground, and consists of about 
250,000 amperes of current oscillat- 
ing back and forth. Any arc produces 
a large number of harmonics. 
Indeed, selecting these harmonics 
was how the old spark gap transmit- 
ters (circa Titanic era) worked. 
Lightning will produce significant 
harmonic energy well into the de th 
frequency (HF) region of the radio 
spectrum. 

Lightning also produces high 
voltage transients on the AC power 
lines. It does not require a direct hit 
for lightning to produce these tran- 
sients. Any electrical current in 
motion relative to a conductor will 
induce an electromotive force (EMF) 
into the conductor. When a lightning 
bolt flashes anywhere nearby, or 
overhead, an EMF will be produced. 
When electronics were all analog 
these transients did not usually dis- 
rupt electronic circuits unless they 
were strong enough to create dam- 
age (many a silicon power supply rec- 
tifier has succumbed to lightning 
transients on the line). Digital cir- 
cuits, on the other hand, can be 
severely disrupted by lightning tran- 
sients. 

The AC power lines are also a 
source of problems. The standard 
power system used in North America 
distributes power via high voltage 
lines operated against ground (see 
Figure 1). There may be several step- 
down transformers between your 
building and the power company 
generating station. There will be at 
least one transformer close < your 
building. It will either be buried or on 
a pole, as in Figure 1. The secondary 
of the transformer is center-tapped, 
with the center-tap grounded. The 
two ends of the transformer form a 
240-volt service, while each end and 
ground form 120-volt services. All 
three lines are brought into the build- 


ing. 


by Joseph J. Carr 


Several forms of interference are 
associated with the AC power lines. 
First, of course, is the fact that there 
are significant 60 Hz electrical and 
magnetic fields surrounding the 
wires from the pole and the wiring 
inside the building. You can hear this 
noise when you touch a finger to the 
audio input of an amplifier hooked to 
a loudspeaker. 

Another source of noise from 
the AC power lines is arcing. Loose 
connections are a source of noise 
problems and, like other forms of arc- 
ing, will produce harmonic energy a 
long way above 60 Hz. The power 
company will repair loose connec- 
tions on power lines, but you must 
use an electrician to repair connec- 
tions inside the building. 

A number of appliances in the 
house will also produce noise. 
Anything with an electrical motor (air 
conditioner, refrigerator, furnace, 
heat pump, etc.) can produce arcing. 
The problem is at the brushes inside 
the motor. Like all other forms of arc- 
ing, the motor will interfere with cir- 
cuits and devices 
operating well into 
the HF spectrum. 

One class. of 
device that can cause 
real havoc are those 
devices that operate 
using a silicon con- 
trolled rectifier or 
triac device. Examples 
include light dim- 
mers, train speed 
controls, electric blan- 
ket controls, and so 
forth. These devices 
operate to control 


power by using only a portion of the 
AC sinewave cycle. In Figure 2, the 
shaded portion is the power actually 
applied to the load. The difference 
between high and lower power set- 
tings of the control is the percentage 
of the AC sinewave that is applied (as 
indicated by the shaded portion). 
Because the waveforms have a sharp 
cut-off and cut-on characteristic 
when power is stopped and started 
over the course of a cycle, harmonic 
ha is produced. Sometimes lots 
of it. 


Television sets and video cas- 
sette recorders (VCRs) are significant 
sources of EMI. There are three basic 
sources of EMI: vertical deflection cir- 
cuits, horizontal deflection circuits, 
and the color circuits. The two deflec- 
tion circuits use non-sine waveforms. 
The vertical operates at 59.94 Hz, 
while the horizontal operates at 
15,734 Hz. The harmonics of both 
can cause problems with receivers 
and other devices, especially the hor- 
izontal deflection. 

The color circuits of television 


sets use a phase reference at about 
3.58 MHz. The EMI from the color 
phase circuits is especially strong 
from VCRs in the record mode. In my 
neighborhood, | can use my ham 
radio receiver to determine whether 
or not there is a popular movie on 
TV. The cacophony from the 3.58 
MHz signals from all those VCRs 
tears up the 80-meter ham band. 

Figures 3A and 3B show the 
time series and spectrum plots of 
about six seconds worth of signal 
recorded at my home. | used a 10- 
turn, six-inch diameter loop of wire 
connected to the shielded cable that 
goes to the microphone input jack on 
a cassette recorder. The site was near 
my computer desk, so EMI from both 
the receiver and the monitor was 
recorded. The recorded signal was 
then processed in Spectra Plus soft- 
ware to produce the time and fre- 
quency series shown in Figures 3A 
and 3B. 

Especially notice the spectrum in 
Figure 3B. This is a spectrum plot, so 
shows lines representing frequencies, 
while the height of the line repre- 
sents the strength of the signal. 
There is a huge concentration of 
energy around 60 Hz (left side of 
graph), with significant spikes at 
numerous frequencies out past 
3,800 Hz. Because of the raucous 
noise on my Drake R-8A receiver, 
especially when it is tuned to the AM 
broadcast band, | suspect that signif- 
icant harmonics at least go into 
the medium wave segment of the 


Open Channel 


a 


spectrum. 


Tools for Finding 
EMI Sources 


Rule 1: The correct tool for find- 
ing RF sources is anything that will 
permit you to unambiguously deter- 
mine where the radiation is coming 
from. We will take a look at several 
low-cost possibilities. 

If you are looking for a source 
that is out in the neighborhood 
somewhere, such as a loose power 
line or a malfunctioning electrical sys- 
tem in another building, then an 
ordinary solid-state portable AM BCB 
radio receiver may do the trick. Open 
the radio and locate the loopstick 
antenna. If you rotate the radio 
through an arc where the loopstick is 
first broadside to the arriving signal, 
and then perpendicular to the signal, 
you will notice a tremendous reduc- 
tion in signal. Ferrite loopsticks are 
extremely sensitive to direction of 
arrival, with a sharp null occurring off 
the ends. 

By noting the direction in which 
the null occurs (Figure 4), you find 
the line of direction to/from the sig- 
nal source. It is not unambiguous, 
however. To find the actual direction, 
from the two possibilities that are 
180 degrees opposed, move along 
the line and note in which direction 
the signal increases. Except in a very 
few cases where reflections occur, 
the signal will become stronger as 
you move towards the source. 
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Shop the way the Pro's do, Use Their Tools! 
These are the books that find the "Gold". For many years 
they've been used by the Sharpest Purchasing Agents. Look INDUSTRY : 
under every rock... they're impossible to find at ANY price, let The Best IC Reference Published. Nothing Else like it 
alone a great deal like this. Find: Distributors, Manufacturers inthe World! 100,000 ICS of EVERY KIND& Every 
and Service providers for Products, Services or ANYCompo- Manufacturer. Specifications, Selected Data Sheets, 
nent Parts imaginable from USA & Canada. Sources forEvery- Every known Cross-reference, Alternate Sources, 
thing from Gears to Semiconductors to Foreign Assembly Manufacturer Profiles & Distributors, Perfect for 
Services. Find Products by Description or find ANY Company Sales, Service, Engineering & Experimenters. 
in the Electronics Industry. Chilton’s (2Vol) EITD pinpoints 
pr bated ba pose you need. The conan Spring 449 3Vol Back Issue of Current Production ICs 
lechnical's (; inds every distributor & we throw in an : 
American Business CD covering the entire US. “eee 
$25 ALL6 Pcs Current Back issues nove oon siden 

95. $129 97 Books, For Advanced Design Work 


$34 Above if Purchased Alone 

$55 98 Single Edition EITD (Chilton) B. #159 97 CDRom Gio Editions 
$117 98 3 Edition EPGD (Springs Tech) ||*295 #785 98 Books | 715) he available 
#120 98 American Business CD 


“REFEREE” Semicomiuctor & Dire 


EEM is the Largest Component Parts Directory available. All the Major 
Parts Manufacturers display Entire Product Line Catalogs with 
Pictures & Data sheets. Cabinets, Transformers, Pots, Semi’s, Resistors, 
Capacitors, Crystals, Coils, Connectors, Wire, Heat sinks, Switches, Fuses, 
Speakers, Displays, an Endless list |! Makes parts sourcing a snap. 
The 4 Volume (18 Lb) EEM Set shown is available on CD ROM ONLY. 


—-~ = 


= { 


14 Million Businesses 


<<" Versions ->> 
All Cards a COD  Wedon'tseli semiconductors /HOcataiog PAY 516-896-7776 
Netcom 800-733-3733 ext 6300 Si-i0-180 10-9 EST 7Days 
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Ri 
25K 
SENSITIVITY 


TO EARPHONE 
AUDIO OUTPUT ON 
RECEIVER 


side is relatively 
easy to con- 
struct, and 
forms a very 
directional 
antenna. These 
antennas are 
commonly used 
in radio direc- 
tion __ finding. 
Such loop 
antennas offer a 
null when point- 
ed broadside to the signal direc- 
tion, and a peak when orthogo- 
nal to the signal direction. 

A portable radio with an S- 
meter will work wonders in this 
respect. An _ ad-hoc signal 
strength meter (“S-meter”) can 
be formed using the circuit in 
Figure 5. This circuit plugs into 
the earphone jack of the receiv- 
er. The received audio is rectified by 
D1/D2 (a voltage doubler), and then 
ap-plied to a DC current meter. 
Because resistor R1 (sensitivity con- 
trol) is in series with M1, it operates 


4 inches 


The standard mediumwave and 
shortwave loop antenna used by a 
lot of radio enthusiasts is also useful 
for finding RF emitting sources. A 
square loop of 10 to 24 inches to the 


MB-750U & MB750P 
Video Cameras’ 4g 


your Choice 
& YISTON 


$89.95 
Night Vision Scope w/ Illuminator 


¢ 1.25” sq. 
*.1 LUX 

Funt Camco 

3.6 x 85mm f1.6 


¢ 420 TV Line 
MI-PR100 - $399.95 


Compatible with 
AC or Battery 


GFT-1001 $189.95 
Gives any camera the 
ability to be Wireless. 

Transmits Over 1000 ft. 


4 


IW 
wiles Oosaraions System's gles ACMA abe 
(Polaris Product Catalogs )) GFS-1001 (900MHz) ! ame! 

a IT GFS-1001c (900MHz) -$599.95 coLoR Se Play Readiness 
(1.2 Ghz system’s available) Plug 


1-800-752-3571 
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as an analog 
voltmeter. 

If the noise 
peaks in the HF 
shortwave 
bands, then the 
radio’s loopstick 
is of little use (it 
only works on 
the MW and LF 
AM BCBs). The 
HF antenna in 
those receivers 
is a telescoping whip. You can, how- 
ever, make an external loopstick sens- 
ing antenna. A seven-inch ferrite rod 
is wound with about 20 turns of fine 
enameled wire. This wire is connect- 
ed to a coaxial cable, that is, in turn, 
connected to the external antenna 
terminals of the receiver (if such 
exists). If there are no external anten- 
na terminals, then a small coil of sev- 
eral turns wrapped around the tele- 
scoping antenna will couple signal to 
the radio. It's a good idea to keep the 
antenna at minimum height in order 
to minimize pick-up from sources 
other than the loopstick. More sensi- 
tivity can be had if a 
resonant loopstick is 
available, but those 
also restrict the fre- 
quency band. 

Two coil sensors 
are shown in Figure 6. 
The sensor in Figure 
6A is a solenoid-wound 
inductor connected to 
a length of coaxial 
cable. The coil has a 


Size: 1.25 x 1.25 sq. w/ Footprint 


Micro Color MB-950C: $299.95 
+ Wide Voltage Range, 5-14 Volts! 


+ Small Footprint! + Full Digital Process of BLC 
* Self contained ultra small package + Auto Tracing White Balance 
design for various appl 2H Mode of H.V. Aperture correction 
* MCM PCB design for minimizing + Digital process of color matrix 
the size and improve durability. “Dip wi Shutter up to 1/ ng ea 
* Dip 


Smsso 


These cameras are supplied with a 
PCM-1 Video/Power cable. The RCA 
female connection is for standard 
video connection to a Monitor or VCR, 
Video signal -75 ohms at 1 volt peak to 
peak NTSC. The power is supplied to 
the camera by a 
connector, 12 VDC center positive. 


Size: 1.7 x 1.7 sq. x 2 PC Board 


Micro Color MB-960c: $199.95 
+ Lens: 3.6mm F=2 


ich Adjustment setti 
6)-BLC, 5)-Auto Shutter, 4}AGCIOn, 
3 Fictions, 2)-AWB/On, 1)-N/A 


diameter of about one to three inch- 
es, and a length that is at least its 
own diameter. The coil consists of 
two to 10 turns of wire, depending 
on frequency (the higher the fre- 
quency, the fewer the turns 
required). The other end of the coax- 
ial cable is connected to a receiver. 
When the coil is brought nearer the 
noise source, the signal level in the 
receiver will get higher. 

single-turn “gimmick” is 
shown in Figure 6B. This sensor con- 
sists of a single loop, approximately 
four inches in diameter, connected to 
coaxial cable. It can be used well into 
the low end of the VHF spectrum, as 
well as at HF. The loop is made of 
either small diameter copper tubing, 
heavy brass wire or rod, or heavy 
gauge solid copper wire (#10 AWG 
or lower). The loop has some direc- 
tivity, so can be used to ferret out 
extremely localized sources. 

A fault with the single-turn loop 
is that it is somewhat sensitive to 
magnetic fields, although not so 
much as some of the other forms. 
Figures 7A and 7B show dualloop 


Length: 1.37" 
Diameter: .87" 


2.1mm _ barrel 


LP-850p -$129.95 


Polaris Industries 470 Armour Drive NE « Atlanta GA 30324 Tech Info: 404-872-0722 * FAX 404-872-1038 “ces. 2velebity and specications oe subject to change without 
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C1 
0.001 uF 1N60 


sensors that are less sensitive to mag- 
netic field pick-up. In Figure 7A, the 
loops of the sensor are rectangular 
and crossed in the center. The feed- 
line pos cable) is connected to a 
break in one of the two coils. 

The version shown in Figure 7B is 
circular. One version that | built was 
made of #8 AWG solid copper wire 
formed around a tin can. Getting the 
coils about the right size and reason- 
ably circular is relatively easy given a 
proper former. The exact size of the 
coils in Figures 7A and 7B is not ter- 
ribly important. The coil should not 
be too large, however, or it will be 
less local and may become a bit 
ambiguous in locating some sources. 


RF Detectors 


The RF output of the sensor coils 
can be routed to a receiver, and for 
low-level signals may well have to be 
so treated. For higher power sources, 
however, an RF detector probe is 
used. Figures 8 and 9 show two 
forms of suitable RF detector probe. 

The RF detector in Figure 8 is 
passive, i.e., it has no amplification. It 
can be used around transmitters and 
other RF power sources. The input 
from the sensor is applied to C1 — a 
small value capacitor — and then is 
rectified by the 1N60 diode. The 
1N60 is an old germanium type 
diode, and is used in preference to 
silicon diodes because it has a lower 
junction potential (so is more sensi- 
tive). The junction potential of Ge 
devices is 0.2 to 0.3 volts, and for sil- 
icon it is 0.6 to 0.7 volts. The pulsat- 
ing DC from the rectifier is filtered by 


Open Channel 


capacitor C2. Resistor R1 forms a 
oe for the diode and is not option- 
al. 

An amplifier version of the RF 
detector circuit is shown in Figure 9. 
In this version, the same RF detector 
circuit is used, but it is preceded by a 
15 to 20 dB gain amplifier. In this 
particular circuit, the amplifier is a 
Mini-Circuits MAR-1 device. It pro- 
duces gain from near-DC to about 
1,000 MHz. Other devices in the 
same series will work to 2,000 MHz, 
and in the related ERA-x series up to 
8,000 MHz. Clearly, any of these 
devices are well suited to the needs 
of most readers. The cost of the 
MAR-1 device is very low (in the USA 
it is about $3.00 in unit quantities). 

In future columns, we will take a 
deeper look at EMI, and discuss 
methods for solving EMI problems. 
NV 


Commections .-- 


Ii can be reached by snail 
mail at P.O. Box 1099, 
Falls Church, VA 22041, 
or via E-Mail at 
CARRJJ@AOL.COM. 


C2 ot 
0,001 uF 1N60 
; D 


ler Comin 


Positive Notch Filters 


Internet: www.gofilters.com 
Large STOCK on all Available Channels 
2 thru 30*, 95 thru 99 
0,1,57,58,59,60,61,A1,A2,A3,A4,A5 
ORDER BY SINGLE CHANNELS 
We Specialize in Large Quantities on every 
Channel 


Prices as low as $6.00ea 


NOBODY BEATS OUR 
PRICES 


Monday - Friday (8am to 5pm) Central Time 
QUALITY METAL CYLINDER TYPE NON-TUNABLE 
ABSOLUTELY NO DRIFTING PROBLEMS 


ipc-$16.00 


5Spcs-$14.00 


25pcs-$10.00 
*Standard Positive Filters, Channels 26-30 add $3.00 more each. 


10pcs-$12.00 
50pcs-$8.00 


ipc-$30.00 5pcs-$28.00 10pcs-$25.00 


Tom G.-FL Excellent Service, fast and quick. The only bad thing about this 
company is they don't sell Cable Boxes. We hope someday they will..... 


David P.-CA We called around for help on filters and nobody had any answers 
except one, call the "THE FILTER COMPANY” we did and had an answer in a matter 
of seconds..... 


John B. - IL Our company buys in the 100 quantities and needs a large selection of 
different channels. “The Filter Company” was the only one who was able to 


PHONE ORDERS: 


1-800-235-8080 


Visa, Mastercard and Discover 
(UPS COD for established customers) 


Anyone implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps I!!! 


A"TFC" Company 


Give our 800 line a how! for the best 
service in the Country 
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"PNEUMATIC 
LOGIC" 

Eight double-action TTL- 
controlled pneumatic so- 
lenoids with test buttons 
and activity LEDs. Driv- 
ers and suppression di- 
odes on board. Sorry, No 


docs. 
97T004 $39.95 


"SEXY FETS" a 
IRFM250 “N" channel hexfet, 
rated 200 Volts, 0.100 Ohm, 27.4 
Amps. These are mil-spec parts 
in TO-254AA packages. Ref: MIL- 
S-19500/592. Full documentation 
included. 

951003 $19.95 each 


SONY WALKMAN NiCd NiCd BATTERY 
6V, 900MAH, 2.75" x 1.75"x0.75". PartNo. 
BP-MZ1. Sony list price $79.95. 


97E026 Our price $19.95 
LR1707 


HEXADECIMAL 
DISPLAY 

WITH LOGIC 
Red solid-state with TTL circuit to accept, 
store and display 4-bit binary data. 0.2270" 
(6.858mm) character. Left- and right-hand 
decimals. Separate LED and logic power 
supplies may be used. Internal TTLMSI chip 
with latch, decoder and driver. Operates 
from 5V or 6V supply. Constant-current driver 
for hexadecimal characters. Easy system 
interface. Utilizes "active low" for enable. 
98L003 $7.95 each 


UHF ; 
COMMUNICATIONS ced 
LINEAR AMPLIFIER 


Input: 1 dB. Freq. Range: 890 to 940 MHz. 
Gain: 17 dB. Bias: 18 VDC @ 100 mA. 
Wilmanco model 730. 

96V001 


P.C. MOUNT 
TRANSFORMER 
120VAC in. 12.6V @ 800mA or6.3V @ 1.6A 
out. Signal #PC-12-800. Size 1-7/8"Wx 1-1/ 
2"D x 1-5/8"H. Specs included. 

$3.95 each 


MERCURY 
RELAY 
Contacts: N.O.,35A, 480VAC. Coil: 240VAC. 
SPST. Magnacraft P/N WM35A-240A. 
97B021 $14.95 each 


AMPLIFIED 
‘it SPEAKER 
ae PAIR 
These units have excellent audio for their 
small size (approx. 3" x 3" x 5") and are loud 
enough, too. A3.5mm stereo plug brings the 
audio in, and each speaker has its own 
volume control. They run on 6VDC (four "C* 
batteries) or an external 6VDC wail trans- 
former. Cables included. 


94V007 $9.95/pair 


TELEPHONE SPEECH NETWORK 
With Dialer Interface 

Telephone line powered. Adjustable gain. 
Works with electret mike and receiver or 
earphone. Impedance 150 Ohms or higher. 
Provides regulated voltage for external 
CMOS dialer. With docs. 

97V005 $4.95 each 


PIC 12C509/P-04 IC am 
981001 1.25 each 


$14.95 each 


ROCKER 
SWITCH 
European-style, DPST, 8A, 250V, mountsin 
7/8" x 2" hole. Transiucent amber switch. 

97B026 $1.25 each 


BROADBAND RECEIVER 

RF PREAMP 

Amplify received signals in the 5 to 900 MHz 
range with 10 dB gain. Will work with any 
shortwave receiver, scanner or TV. 
92A025 $14.95 each 


CAR 


1000 FT =) — SSS 


IRBLIALS 


LAPTOP COMPUTER 
CARRYING CASE 


STEPPER MOTOR 


Lightweight, fabric-padded carrying case has ° ; 
rinsed ge pocket for accessories and adjustable | 400step/rev (0.9'/step). NEMA 17 size, 2.6 
: shoulder strap with handle. Movable partition Ps 9: , 
98W003 $79.95 adjusts to fit your portable. 13" x 11" x 2" and rear. Front shaft has a sleeve pinned to 
DEALER'S CHOICE 920028 i Only $7.95 itto make it 7mm dia. by 1.5cm long. Bipolar 


70 Ohm coils. Menebea (Japan) P/N 16PY- 
Q203-01. 
96M005 $4.95 each 


Used add-on cards for IBM PCs and com- 
patibles. May include video boards, drive 
controllers, modems, |/O cards, memory 


expansion. All complete. MINITOWER | LEDLIGHT BAR 
g2co25  C«*10 for $19.95 _ POWER HLMP-2400. Yellow, 2-LED, 20 
—————~ SUPPLY med typical, 0.1875" x 0.375" 
Pulled from unused equipment. 


with 15° 4-cond. leads. 
98L006 


96C009 $9.95 each 49¢ each 


14-DAY PROGRAMMABLE TIMER 
Originally used 
to control a sat- 
ellite receiver 
through its IR 
port. Time on/off 


TOROID CORE ASSORTMENT 
WOW! May contain tape wound, powdered 
metal, ferrite material cores, different sizes, 
92N016 20 for $4.95 


6 METER FSK RECEIVER | 
Crystal controlled on 50.675 receive fre- 


for eight distinct quency. Superhet with 10.7MHz IF. Three 
aR MOTOR events. Modify it ICs and one transistor. Not a kit! New, with 

for your needs schematics and spec sheet for major com- 
DRIVER IC or dismantle it for its parts. Programmable 


600mA output current capability per chan- 
nel. 1.2A peak output current (non-repeti- 
tive) per channel. Enable facility. Tempera- 
ture protection. Logical "0" input voltage up 


with a2732 EPROM in aremovable “person- 
ality" module,the unit may be modified to 
control any IR device through its IR port. 
Contains Z80 CPU, clock display and asso- 
to 1.5V (high noiseimmunity).Internalclamp | ciated parts. Operates from 9VDC 500 mA 
diodes. With documentation. wall transformer which is included. 

L293D $3.00 each | 92V014 $9.95 each 


8 ALLTRONICS 


2300-D Zanker Road - San Jose, CA 95131-1114 
World Wide Web: hitp://www.alltronics.com 
(408) 943-9773 - Fax (408) 943-9776 
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COLOR PINHOLE TV CAMERA 
Overall size: 42mm x 42mm x two boards. 
Board may be separated for smaller 
configuration. Lens: Pinhole, 3.7mm, 90° 
field of view. Sensitivity: <2 Lux. Electronic 
Iris: Auto. Horizontal Resolution: 340 Lines. 
Power Supply: 12VDC (included). 
98V001 $249.95 each 


70 MHz DUALL F. BOARD 

* Two independent 70MHz IF strips on one 
board. +12V regulators for each strip. 

* Three demodulator sections per strip with 
5 IF transformers, balanced mixers (MCL 
#SBL-1), two MC1496 ICs, 5MHz crystal 
filter. 

* 65MHz crystal. 

* FM audio section with two LM3089 FM-IF 
IC and 10MHz crystal per strip. 

+ Lots of op amps (7 per strip), plus resistors, 
caps, inductors, transistors, sixteen 25-turn 
trimpots. All on 7" x 17" ground plane PC 
board with shield. 

98G002 $24.95 each 


12VDC 
MINI FAN 

2.375" square by 
0.75" thick. 


MINIATURE FOLDED 
HORN SPEAKER 

8 Ohms impedance. Baffled 
box for better bass. Fre- 
quency response +6dB, 120 
Hz to 14 KHz. Use two in 
parallel for sound enhance- 
ment. arin include multimedia (con- 
nects into sound card), ham radio (visor 
mount), etc. Measures only 3° x 4°" x 
1°", Incredibly good sound for such a small 
speaker! 

95V017 $1.49 each 


(CREE 


THIRD BRAKE LIGHT! 

Twenty very bright red LEDs mounted in a 
plastic reflector/iens housing. Measures 
16.5" long by 1.2" wide. 12VDC @ 400mA 
operation. From auto brake light. 

96L001 $4.95 each 


BOOM MIKE 
Electret condenser type. 
This versatile micro- 
phone may be wired for 
handy-talkie, sound 
card, telephone, base 
station, aircraftradio, CB 
radio, motorcycle inter- 
com, etc. An earphone 
or miniature speaker 
may be installed in either or both muffs. The 
microphone unit can be easily removed and 
installed on another headset or helmet. 
92A001 $4.95 each 


Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, M/C, AmEx Accepted. 
All Sales Final. 
California Residents Add Sales Tax. 
Shipping Additional on All Orders. 
Prices Good 60 Days from Date of Publication 


Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 


Complete On Site 
Electrical Engineering Lab 


cy 


AIFF 
| PRODUCT ENGINEERING 
__¢ FIRMWARE DEVELOPMENT © RF Circuit DESIGN & MANUFACTURING 


SS gS i a Pg _=—=—=—=—=—=—.=—.———3— 34 
e Micro CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 


D es © man © mat mee as es ee sk es 
e REVERSE ENGINEERING 


From Auto-Routing to CNC Routing to Electronic Assemblies. . . 
Capital Electronics is Your Best Route For Printed Circuit Boards. 


DESIGN/LAYOUT PRINTED CIRCUIT BOARDS ASSEMBLY SERVICES 

¢ CAD Layout SERVICES e SINGLE & DOUBLE SIDED e Fast TURN BOARD STUFFING 

© COMPATIBLE WITH ALMOST ¢ MULTI-LAYER & FLEXIBLE PCB’s e WIRE HARNESSES 
ALL CAD SysTEMs ¢ FROM QUICK TURN PROTOYPES ¢ WAVE SOLDERING 

¢ FROM SCHEMATICS OR TO SCHEDULED PRODUCTION RUNS ¢ ACQUISITION OF PARTS 
SAMPLE PCB’s e FINE LINES, SMT e FINAL TESTING 

® PHOTOPLOTTING SERVICES e ELECTRICAL TESTING e TURNKEY SERVICES 

e 28,800 BAUDE MODEM ¢ PRECIOUS METAL PLATING ¢ CUSTOM ENCLOSURES 


For Quick & Competitive Pricing or More Information, 


Vea Internet Access: 
‘oday! 
Please Call Us Today! For Automated Info Response: 


303 Sherman Street * Ackley, lowa 50601 x...) INFO @capital-elec.com 
(51 5) 847-3888 54 E-Mail: Quote@capital-elec.com 
Fax (515) 847-3889 * Modem (515) 847-3890 Web Access: http://www.capital-elec.com 
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they work and dozens of ways = \ 
ATM crimes, abuses, vulnerabilities and defeats ex-| ing Caller ID, ANI, *69, *57, Cafl Blocking |Macking Fax Machines - *29 er k for our 
d! 100+ methods detailed, includes: Physical, | *67 etc. Describes ESS, SS7, CN/A, CAMA, |PBX Hacking - *19 Application Form! Hardware now 
eg. E, cipher, PIN sgh tig wr card counterfeit-] DNR, Diverters, Centrex - more! $19. oice Mail Hacking - $29 one as SPECIAL PROJECTS only 
Soe aii Gate ee, vibeniion, pelea, Mah PET TTT iBevond Phone Color Boxes - #29 
ing, § ing, inside job, vibration, pulse, hi = 
voile Cobar, con jobs. Histories, tg secu SECRETS OF ) ) acking Answer. Machines - $19 T H E D 1 RTY= 2 13 OZ E N 


checklist, internal photos, figures. Much more! $39.|100 MHz from SB designs? Major firm offers: . 2g 24+ Hacker-type Disks. See CATALOG! 
. - such boards! SBs are excellent for many final and he Hacker Files - *39 YP 


t circuits, and f RF, Hi-V and|internet Cons & Scams - *19 
CELIPHONE PUREAKING GUIDE Fit circuits! And much safer to health and envi-lInternet Tracking & Tracing - 29 STOPPINA 
5 im - mete ronment. Comprehensive. Dozens of tips! $29. Hacking the Internet - $25 Powen 
ow cellphones operate and are modified. : : s Eee 
Vulnerabilities to hack attack and counter— THE ookie Terminator - °19 so) 
measures. Details on program. NAMs, ESNs, HACKIN G™IN TERNE T Beyond Van Eck Phreaking - *29 POWER METERS METER § 
etc (cloning), control data formats, computing Lsingsseg tricks and on om py pniCasino Hacking - *25 fee aed 
encoded MINs, ESNs, SIDHs, operating sys-|'"® Net to pirate software (warez) and thelesedit Card Scams - $29 [As rted on “60 MIN- ena 


s newest hacking websites. Updated every two 
tems, PROM program., forcing ACK, test] months. sical won ied cusatenngiatiea, ES"! All-new 6th 


mode and resets, cable diagrams, scanning,| password defeats, UNIX, Sprintnet, brute ocial Engineering - $29) Edition! Over 45 pages 
tracking, coeces proamipeps mg allocations, | force methods, lots of tips, ie more! $29. Sivaveelt Sotcate * ho jenvpacked with how nto ae 
roaming, Step-by-steps to keypad-reprogram. Order of the Magni taqican slow down (even stop) watt-hour 
100+ popular cellphones. More! $49. y an Uraer agnitude - °49) -neters - while loads draw ful ower! De- 
~~ COMPUTER PHREAKING Ultimate Success Manual -*19) vice plugs into one outlet ahd normal 


PAGER BEEPER MANUAL Describes in detail how computers penetrate Stealth Technology - *19}loads into other outlets. Describes meter 
ee cue aie bow VIRUSES, TROJAN iS ocret & Survival Radio - *19|creep, overload droop, etc. Plans only! $29. 

" , etc are implemented. $ : 
How Pagers wor different types and uses, freqs, | Dozens of computer crime and abuse meth- ecret & Alternate IDs - *15| THE 1.G. MANUAL External magnetic 
advantages over and uses with cellphones, and] 0ds and countermeasures. Includes disk/Rocket's Red Glare - *29|ways (applied to meter) to slow down an roe 
tips and tricks. How Pagers are hacked/counter- | filled with hacker text files and utilities, and High Voltage Devices - $29| power meters while drawing full loads. Plans $25, 


$0 the legendary FLUSHOT+ protection sys-|, a= ; 
repay sos Coir ee eres 28°] tem. internet advice password — gles Mind Control ; *29 pt a Seales fee at oe 
: ae sary - much more! Manual + PC Disk! $39. |\Under Attack! - $29 dards, etc. Demand and Polyphase Meters. Experi- 


TOP Se MAIL $3 FOR OUR LATEST CATALOG TO3 ($1 w/ Order) [Radionics Manual - $29 | mental results to slow and stop meters by others. $25. 
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a) a! Bl ‘ral 
SECRE I 2430 Juan Tabo, NE, #259, ABQ, NM 87112 BF a ins 
P.O. Box 23097 ABQ, NM 87192 STOPPING Now its easier to learn about KW-HR Power Meters 


than ever before! This educational video shows you 
505-237-2073 (9-5, M-F) : 2. ve laced by Mail or Over 4 POWs how beey work and their anatomy. Demonstrotes 
Full online Catalog: w z nanan tani > SPMEM device and external magnetic methods 
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by Robert Nansel 


ast month, | showed 
how to build most of 
the mechanics of 
Breadbot. The only 
mechanical detail left is 
making the "bow tie" front bumper. 
This month, we also wire, program, 
and stand back in amazement as 
Breadbot performs pirouettes on the 
tabletop. 


Bow Tie Bumper 


Using needle-nose pliers, bend 
the ends of a 12" length of 1/32" 
brass wire as shown in Figure 1. 
Next, mark the wire 3-11/16" from 
each end. Make 5/8" radius bends at 
each mark using a 3/4" dowel as a 
form. Wrap the brass wire through 
an arc of 180 degrees centered on 
the marks. Once released, the wire 
will spring back to an angle of about 
74 degrees (Figure 2a). 

The straight sections need no fur- 
ther bending; the springiness of the 
wire allows the bumper to assume the 
bow tie shape when you cross the 
ends aa and bb, and plug them into 
the breadboard (Figure 2b). 


About the BASIC Stamp 1 


| chose the Parallax BASIC Stamp 
for this project because it's not too 
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expensive and it's really easy to work 
with. Jon Williams does a great job 
explaining how to use BASIC Stamps 
in his Stamp Applications column in 
this magazine, so | won't go into too 
much detail in this column about the 
ins and outs of programming 
Stamps; there's tons of information 
out there on the web and in this 
magazine. The Parallax site alone has 
megabytes of software, example 
code, and documentation. 

The bare facts then: the BS1-IC is 
a 14-pin, single-inline package with 
surface-mount ICs (for particulars on 
what each of the 14 pins do see 
Figure 3). It's about 1.4" long by .4" 
tall (not counting the pins), and only 
1/8" thick. It has eight general-pur- 
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Figure 1. First six bends for Bow Tie Bumper. 
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pose |/O lines and 256 bytes of pro- 
gram space (about 100 PBASIC 
instructions). 

So, okay, 256 bytes is not much 
program memory, and variable mem- 
ory is even tighter — just 14 bytes. If 
you want to use subroutines you real- 
ly only have 12 bytes. The BS1-IC is 
no speed rocket, either. It loafs along 
on a 4 MHz clock and executes, on 
average, about 2,000 lines of PBASIC 
code a second. If you want to run 
faster, or you want more memory, 
you'll need to get a BASIC Stamp 2, 
which has twice the speed, twice the 
/O, and six times the memory. It 
also costs $15.00 more. The BS1-IC 
has enough power — just barely — to 
run Breadbot, so that's what I'll stick 
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with for now. 

All you need to get started with 
the BS1-IC is a PC and a program- 
ming cable. You can get a program- 
ming cable from Parallax in their 
BASIC Stamp 1 starter kit, which also 
includes a BS1-IC, the software, man- 
uals, and a carrier board for $99.00. 

Or you can make your own cable 
as shown in Figure 4 for less than 
$2.00 with parts from Radio Shack, 
and download all the software and 
manuals you need directly from the 
Parallax website for free. The only 
thing you don't get this way is the 
carrier board, and you don't need 
that anyway, because Breadbot itself 
is the carrier board. | went the cheap 
route. If you do also, you'll need 
Adobe's Acrobat Reader to read and 
print the manuals from Parallax since 
they come in pdf format. 


Wiring Breadbot 


If you use pre-stripped and bent 
jumper wires, Breadbot can be wired 
up in less than an hour. The schemat- 
ic in Figure 5 shows why: not count- 
ing jumper wires and connectors, 
Breadbot has a total of just 10 elec- 
trical components. 

For the sake of beginners, I'll pre- 
sent the wiring of Breadbot in stages 
with test procedures at each stage to 
ensure success. Those of you with 
more experience reading schematics 
and building circuits with solderless 
protoboards may want to skim the 
next section and get directly to testing. 

On the left of the schematic are 
the three bumper contact switches 
with their associated pull-up resis- 
tors, and most of the wiring work is 
done there (Figure 6). 

But first, begin by tying the two 
power distribution busses together 
with two 2" jumpers across the 
fourth and fifth rows of tie-points at 
the back of Breadbot (top of Figure 
8); the blue stripes mark the Vss 
(ground) distribution strips, and the 


Figure 2. “Bow Tie” bends. 


Bend brass wire half way 
around 3/4" dowel 


@) Wire springs back 
to aprox. 74° arc 


3/4" dowel bending form 


a: Making the final bends 


These curves formed by 
natural springiness of 
the wire 


@) Bumper assumes the “bow tie” shape 
when the ends aa & bb are crossed and 
plugged into the breadboard 


It's painfully easy to forget power 


red stripes mark the Vdd (+6V) strips. | and ground connections, so continue 


down the length of the breadboard 


and make all the 
ground connections in a 
batch; following Figure 
6, put jumpers to 
ground at a-22, j-25, j- 
30, and j-59. Next do 
the Vdd connections at 
j-24, a-25, and j-29. 

Cut or snap to 
length two three-pin 
and two four-pin strip- 
line headers from the 
36-pin header called for 
in last month's parts list. 
You'll be left with a 22- 
pin header that can be 
used for connectors in 
future projects (such as 
the programming cable 
and more Breadbots 
...). Plug the solder-plat- 
ed pins of the headers 
into the locations 
shown in Figure 6, leav- 
ing the gold-plated pins 
facing up. Install the 1 
Kohm pull-up resistors 
at c-51 through c53. 

Now for the rest of 
the wires. The only 
tricky jumper is the one 
that connects the sec- 
ond pull-up resistor to i- 
62. | used one of the 
long green jumpers 
from my jumper-wire kit 
(Radio Shack #276- 
173); | cut and bent the 
jumper so it would lie 
down in the groove that 
runs down the center of 
the breadboard. I'm a 
great believer in using 
standard prefabricated 
jumpers when | work 
with solderless bread- 
boards, but this single 
custom jumper greatly 
simplified the wiring 
arrangement | had used 


for several months. 


Originally, | had two separate 


jumpers that had to be routed over 
the tops of the plug-ends of the 
whiskers and bow-tie bumper; it was 
ugly and awkward because those 
jumpers had to be removed each 
time | wanted to adjust anything (as 
can be seen from last month's pho- 
tos). Now, no jumpers overlap the 
whisker or bow-tie bumper wires at 
all, so all the wiring can be done 
before you install those components. 

The right whisker plugs in at j-57 
and f-59, and the left whisker plugs 
in at a-57 and e-59; adjust both 
whiskers so they are centered 
between the last two pins of their 
respective headers. For the bow-tie 
bumper, plug end aa into b-61 and 
end bb into i61, with the wire 
threaded between the two front pins 
of the four-pin headers (Figure 8). 
The wires should rest against the 
front-most pins of the headers on 
row 63. When pressure is applied to 
the bumper wire, it should be free to 
flex and to pivot around aa and bb, 
and it should make contact with at 
least one of the row 62 pins. 


Testing the Whiskers 


With a multitester or logic 
probe, test the whiskers and the 
front bumper for proper operation as 
follows: Insert the batteries in the 
holder and plug the power leads into 
the power distribution busses (black 
wire to blue strip, red to red strip). 
Check that the voltage between the 
whiskers and the positive bus is six 
volts. Next, measure the voltage at 
pull-up resistor test point tp-a. With 
no pressure applied to the left 
whisker, the voltage should be near 
six volts. Measure again while press- 
ing the whisker back; it should now 
measure near zero volts. If either of 
these tests fail, check your wiring 
against Figure 7. Repeat these tests 
at test points tp-b and tp-c for the 
front bumper and right whisker, 
respectively (Figure 8). 
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5Y regulator in. Accepte up to 15V. If power le applied directly to Vdd, may be left unconnected 


Figure 3. 
The 
BASIC 
Stamp 
BS1-1C. 


Connect to PC Parallel Port pin 25 (GND) for programming. 


Connect to PC Parallel Port pin 11 (BUSY) for programming. 


Connect to PC Parallel Port pin 2 (DO) for programming. 


Output from SY regulator if Vin ls powered. Can source up to SO ma, Including loads on PO-P7. 


If Vin le not powered, you may apply 4.5-5.5V power to this pin. 


Pin goes low when Vdd Ie lese than 4Y. Hae internal 4.7K pull-up resistor. 
Can be pulled low or to Ves externally to force a reset. Do not drive high. 


User 1/0 O 
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Breadbot Gets Smart ... 
Sort of 


Before you install the BASIC 
Stamp, check for the presence of 6V 
at a-25 and ground at a-22. Pull the 
+6V lead out, then install the Stamp 
with pin 1 at b-21 and pin 14 at b-34; 
the surface-mount components 
should face away from the centerline 
of the robot; if they don't, you've got 


Figure 5. Breadbot 
schematic. 
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User port pins configurable as inpute or outpute. 


As Outpute: 


Pins can source up to 20 ma each, The total current 


sourced by all pins must not exceed 40 ma. 


Pins can sink 
eunk by all pine should not exceed 50 ma. 


As Inputs: 
low. The O/ 


up to 25 ma each. The toal current 


floating (1 1a lea’ ind be driven high 
tedieaet ia. me 


Nae So pete Dave eas Seep. Ine ere no 
causes erratic 


are floating, wh 
to 


the Stamp plugged in backwards 
(don't laugh, I've done this). 

Once you're satisfied everything 
is right, plug the red battery wire 
back in and check the voltage levels 
at a-25 and a-22. If these voltages 
change drastically from your earlier 
measurement or, if any of the chips 
on the BASIC Stamp get hot, remove 
power immediately and re-check 


BS1-IC 


P7 PG PS P4 PS P2 PI PO Res Vdd PCI PCO Vee Vin 


power drain. Either 


them to Vee or Vdd, or make them outpute that don't 
current. 


your wiring. After all these 
tests succeed, install the three 
long jumpers from the test 
points a, b, and c to c-30, d-31, 
e-32, respectively. This com- 
pletes the wiring. 


Fire Up the PC 
In the BASIC Stamp direc- 


tory, start up the Parallax software by 
typing "STAMP" from the DOS 
prompt. The BASIC Stamp 
editor/downloader takes a few sec- 
onds to start up (at least on my old 
386). The screen is dark blue with the 
names of the various functions across 
the top of the screen. Type "Alt-L" to 
load the test software 
"TESTROBT.BAS" from disk (Listing 1). 

This program is a simple test rou- 
tine that makes Breadbot execute 
two consecutive, roughly square 
paths. It backs up if its front bumper 
hits anything during forward motion. 
While you have it on your screen, 
notice the symbols “Istop" and "rstop" 
in the calibration constants. These 
are the pulse lengths that my partic- 
ular servos require to stop — 1.35 ms 
for the right servo and 1.29 ms for 
the left. You'll have to experiment 
with different values of Istop and 
rstop to find the right pulse lengths 
for your servos. 


Let There Be Motion ... 


Prop Breadbot up on a block so 
its drive wheels don't touch the 
table. Power up Breadbot and plug 
in the three-pin programming cable, 
making sure that Vss connects to d- 
22 and PCI connects to d-24 (see 
Figures 4 and 7). 

Typing “Alt-R" should download 
the program to Breadbot and run it. 
If you get an error message on your 
screen, check that the cable is 
plugged in correctly, and check that 
power is applied to Breadbot. 

Assuming you were successful in 
downloading the code, the program 


Yse 

/— Era 
PC 

0.1" single- 

row header 


Figure 4 
PC-to-BS1-IC 
programming 

cable. 


PC Parallel 
DB-25. ‘bee 


is now waiting for you to press 
Breadbot's whiskers or bumper to 
start the programmed motion. 
You can unplug the programming 
cable from Breadbot now, if you 
like. 

On a_ smooth - surface, 
Breadbot will drive forward about 
six inches, turn left 90 degrees, go 
forward six inches, turn left again, 
etc., until it has come back to its 
starting place and orientation. 
Then it will repeat this process, 
except turning right each time. 
How close Breadbot comes to 
returning to its initial orientation 
and position is a matter of how 
well your servos are calibrated. 
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And the weather, irregularities in the 
tires and the driving surface, how 
accurately you managed to mount 
the servos ... in other words, don't 
expect Breadbot to be a precision 
machine. 


Troubleshooting 


lf Breadbot goes backwards 
caster-first on the first motion seg- 
ment, you may have the servo cables 
reversed. The right wheel should turn 
clockwise four separate times, while 


Figure 6. 
Initial 
wiring. 


4-pin headers for 
whiskers & bumper 


the left wheel should alternately turn 
counter-clockwise and clockwise. 

If one of the servos turns but the 
other doesn't, try disconnecting the 
functioning servo and connecting 
the other servo to the functioning 
servo's connector to see if that will 
make it work. If it does, then you 
probably have a problem with the 
wiring for the other header connec 
tor on the breadboard. 

If you have an oscilloscope, 
check for the presence of pulses at f- 
27 and f-28. You can also use a logic 


BASIC Stamp 


ann RAR A 
nm ASN Fis i 


af 


probe, If you don't detect pulses, 
check the pins on the Stamp. If there 
are still no pulses, check if the Stamp 
is getting power and ground. 

Once you've eliminated all other 
possibilities, you may decide you have 
a bad Stamp. But before you throw it 
away, try re-reading the Parallax docu- 
mentation and checking your wiring a 


Mark where to plug in Ves pin 
of programming cable at d-22 
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Figure 7. 
Testing the 
front bumper 
and 
whiskers. 


third time. It's possible to fry Stamps, 
but they are pretty hardy. Always sus- 
pect that you've made a wiring or pro- 
gramming error first. 


101 Bytes of Fun 


That's it. From here, you can 
modify the test program any way you 


pause 500 


“Outputs NEXT i 
* Set up I/O bits 3, 4 and 5 as inputs, the rest as outputs RETURN 
SYMBOL ght 0 Lah : DIRS = %11000111 output bits 0 & 1 are connected 
= ‘ = servo = ‘ are ‘ 
Oe a tae ees bemeecen * Straight line drive routine 
"Inputs ‘ outputs to save power & prevent : 
‘ possible erratic operation 
pois Sc inh a oe * p4 = front bumper IF drive_direction <> fwd THEN drive_reverse 
SYMBOL Iwhisker = pin3 “p3 = left whisker drive_| : 
SYMBOL rmhisker = pind * pS = right whisker ‘Initialize left & right speed vars a cae 
f = =f ) speed 
: GOSUB allstop GOTO drive_ 
SYMBOL bump = 0 * Bumper & whiskers active low drive_reverse: 
SYMBOL CCW = 0 * Counterclockwise wait_bump: |_spd = Istop - |_drive_speed 
SYMBOL CW =1 * Clockwise IF whisker<>bump AND rwhisker<>bump AND T_spd = rstop + r_drive_speed 
SYMBOL fwd = 0 * Forward fbumper<>bump THEN wait_bump 
SYMBOL rvrs = ‘ Reverse drive_loop: 
SYMBOL pauseval=50 ‘~500 microsecond delay main: i FOR delta = 0 to drive. distance 
drive_direction = fwd pulsout left, _spd 
; pulsout right, 1 
‘ Calibration constants. Must be individually determined for each servo ‘doa 6", left-hand square rei pauseval 
F fbumper = bump THEN drive_reverse 
SYMBOL rmax= 185 * Max pulse widths (clockwise rotation) drive_distance =27 ‘27 = approx 1 wheel rev NEXT delta 
SYMBOL Imax = 179 steer_direction = CCW RETURN 
SYMBOL min=85 ‘Min pulse widths (counterclockwise rotation) steer_angie=13 » ‘0.40 rev = approx 90 degree turn 
SYMBOL Imin = 79 GOSUB square 
SYMBOL tstop = 135 * Servo stop pulse widths ‘Turn in place routine 
SYMBOL Istop = 129 ‘now do a right-hand square : 
SYMBOL r_drive_speed = 11 “Drive speeds steer_direction = CW IF steer_direction <> CCW THEN steer_CW 
Ua tey \_drive_speed = . : a a SOON, ine su 
YMBOL r_steer_speed-= ‘Steering speeds wait_bump |_spd = Istop - |_steer_s 
SYMBOL |_steer_speed = 10 END rs = fstop - r_steer_speed 
8 
* Byte variables allstop: tiie steer_ CW: taaet 
|_spd = Istop |_spd = (stop + |_steer_speed 
SYMBOL |_spd = b2 t_sod = rstop t_spd = rstop + r_steer_speed 
SYMBOL r_spd = b3 RETURN e 
SYMBOL drive_distance = b7 steer_loop: 
Actin aad : FOR delta = 1 to steer_angle 
SYMBOL delta = * Drive in a square pattern pulsout left, |_spd 
SYMBOL i = b10. ; pulsout right, r_spd 
square: : pause pauseval 
* Bit variables FORi=1to04 ‘do 4 motion segments IF foumper = bump THEN drive_reverse 
: GOSUB drive NEXT delta 
SYMBOL drive_direction = bite pause RETURN 
SYMBOL steer_direction = bit GOSUB steer 
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them under the term “counterfeit 
Trailing caster a stamps"). PIC chips are the proces- 
sors that make the BASIC Stamp 
family go, specifically Microchip's 
tire ® Pu & “f PIC16C56 (for the BS1) and 
chonDcondhoe 1 Hopes oR «| PIC16C57 (for the BS2). Micromint 

. (www.micromint.com) makes 
"PicStics" which they describe as 
"BASIC Stamps on steroids" with 
more speed, more I/O, more code 
and data space, a real-time clock, 12- 
bit ADC, and 12-bit DAC. The reason 
why PicStics have so much more of 
everything is they are based on the 
PIC16F84, which is an EEPROM 
microcontroller that can be repro- 
grammed hundreds of times. It's a 
more powerful PIC than the 16C5X 
parts. 

Unlike the Parallax boards, 
PicStics use internal, on-chip 
EEPROMs for program storage, so 
there isn't the overhead of fetching 
PBASIC tokens one bit at a time from 
a serial EEPROM. | haven't tried them 
out, yet, but their prices are quite 
competitive. The only downside is 
you have to use their compiler, 
$149.00 the last time | checked. 

Finally, one possibility that 
intrigues me is something called a 
"SIMMStick.” You see, there's this 
group of small business people 
around the world who thought there 
should be simpler, cheaper single- 
board computers, people like Antti 
Lukats of Silicon Studio in Estonia 
(www.antti@sistudio.com), Don 
McKenzie of Dontronics in Australia 
(www.dontronics.com), and Ben 
Wirz of Wirz Electronics in the USA 
(www.wirz.com), among others. 

SIMMSticks are 1" by 3.5" 
boards based on the 30-pin SIMM 
form factor of older PC memory 
modules (Figure 9). They use 
through-hole components rather 
than surface-mount, so they are 
inherently easier for hackers to work 
with. Bare boards costing less than 
$10.00 US are available for most PIC 
chips, the Zilog Z-8, and some Atmel 
microcontrollers. 

You can make fully PBASIC-com- 
patible boards from SIMMSticks, 
only these boards are expandable 
and customizable, and they will fit 
quite nicely on a Breadbot platform. 
You'll be hearing a lot more about 
like to make your Breadbot really | to sense obstacles. The program as it | bumper during straight-line forward | these boards in the months ahead. 
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strut its stuff. One area that could be | stands now uses the whiskers only as _} motion, it doesn't do so while turn- Next month, I'll talk more about 
tackled is making use of the whiskers | start switches. Also, though it does | ing. SIMMSticks, as well as some ideas 
sense collisions with the bow-tie When adding to the program, | for more sensors for Breadbot. 

Figure 9. SIMMStick form factor. keep in mind that memory Until then, what are you waiting 
space is very limited. The | for? Get building robots! NV 

TESTROBT.BAS program takes 
up to 155 bytes out of 256, 
and it also uses half of the 
RAM variable space. | haven't 
put much effort into optimiz- 
ing the program, so I'm sure a 
few bytes could be wrung out 
of it here and there. This is left Robert Nansel 
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as an excercise for the reader. 
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Alternatives to the 
BASIC Stamp 


There are various clones of bnancel@nauticon.nét 
the BASIC Stamp (look for 
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on the go. 


_ Fluke Scopemeters _ 
123. . .NEW. ... $950 


9 $179 1058 . NEW. . .$2495 


10MHz Model 4017 $309 ALL FLUKE 


5MHz Model 4011 $239 


DIGITALLCRMETER | ass 
Model LCR-1810 


* Capacitance .1pF to 20MF 
* Inductance 11H to 20H 

* Resistance .012 to 2000MQ * Current Limiting 
* Temperature -20°C to 750°C : —— 124 
* DC Volts 0 - 20V 4 2 BSP cen RO 
* Frequency up to 1SMHz s ‘ $239 

* Diode/Audible Continuity Test > 
* Signal Output Function 

* 3 1/2 Digit Display 


Family Radio 
Model FRS-14 


4 Fully Reguieted pc Power Supplies in One Unit 
4 DC voltages: 3 fixed - +5V @ 1A, -5V @ 250mA, 
+12V @ 500A + 1 Variable 0-12V @ 500mA 


* Variable 3-14 VDC 
* Thermal Protection 


B & K 13.8V Fixed DC/Power Supplies 
Model 169064 $39 
Model 1682154 $75 


Handheld Universal Counter 


ers 


$39.% 


Free Holster 


11 functions including freq to 
20MHz, cap to 20uF. 
2 Year Warranty 


by Standard 
*1 Mile Range 
*1/2 Watt Output, 14 Channels 
*LCD Channel & Code Display 
* 38 Selectable Channel Codes 
* Back-Lit Display. 
* No License Required! 


$129.95 each or 
2 for $250.00 


Features: 
* 10-Digit LCD Display. 


* 250MHz Direct Count. 


*16 Segment & APF Signal 
Strength Bargraph. 


500MHz Series BK2615A ‘1250 


¢ NiCad Battery Included. BK2620A *1675 


Model XP-581 
4 Fully Regulated DC Power Supplies in One Unit 
4 DC voltages: 3 fixed +5V @ 3A, +12V @ 1A, -12V @ 1A 
1 Variable - 2.5 - 20V @ 2A 


Simm Module Tester 


B&K Precision Model 898 

* Tests 72 and 30 pin SIMMs to 36 bits. 
* Stands alone and portable. No other equipment 
required. 
* Automatically identifies width, depth and speed of 
SIMMs. as 
* 10 built-in tests identify mosts 

memory defects Pre-heat cycle | = 


prior to tests. a 


$625 a 


—— 
Portable Semiconductor Tester 
B&K Precision Model 510 


* In or out-of-order circuit tests for transistor, FETs, 
SCRs and darlingtons. 


* 150KHz to SOOMHz 

* Dynamic Range 80dB (113dB with attenuation) 
* +20dBm maximum input 

* 12.5 and 400KHz resolution bandwidth 

* 150KHz/nour stability 

* Built-in tracking generator (Model 2620A) 


1.05GHz Series BK2625A 


* 150KHz to 1,050MHz BK2630A 
* Dynamic Range 800dB (113dB with attenuation) 

* AM & FM demod included 

* 20 and 400KHz resolution bandwidth 

* 150KHz/nour stability 

* Built-intracking generator (Model 2630A) 


Model F-2800 
1MHz - 2.8GHz 


Dual-Display 

LCR Meter 

w/ Stat Functions 
B&K Model 878 


$219.95 


Auto/manual range 
Many features 

with Q factor 

High Accuracy 


15 DAY MONEY BACK GUARANTEE 


FULL FACTORY WARRANTY 
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Satellite Finder 
Model SF-01 


Digital Audio Generator 
SG-9300 
$175 


10Hz - 1MHz 

Low Distortion 
Sine/Square waves 
Built-in 150MHz 
Frequency Counter 


* Aligns Satelite Dishes 
* Range 950-2050MHz 
¢ Compact Size 

¢ Self Power Check BI 


Guaranteed Lowest Prices C&S SALES. INC. 


UPS SHIPPING: 48 STATES 5° 
OTHERS CALL FOR DETAILS 
IL Residents add 8.25% Sales Tax 


150 W. CARPENTER AVE a 
WHEELING, IL 60090 
FAX: (847) 541-9904 (847) 541-0710 
http://www.elenco.com/cs sales/ 


Write In 116 on Reader Service Card. 


he Microchip family of PIC (Peripheral Interface 

Controller) microcontrollers is quickly becoming the 

preferred choice of designers and experimenters around 

the world. Microchip has continued to develop new parts 
at such a rapid pace that it can be difficult to keep up. If you're 


presently using a PIC in any of your designs you're probably famil- 
lar with at least some of the PICs available. If you're new 

to the PIC, the task of trying to figure out the differences in the 
family of parts can be difficult. My intent is to help guide you 
through by explaining the basic differences in the most common 
PIC microcontrollers 


Overview 


The PIC family breaks up into three main groups, which are: 


* 12-bit instruction core (16C5X, 12C5Xx) 

* 14-bit instruction core (16C5XxX, 16C62Xx, 16C6X, 
16C7X, 16C8X, 16CF8X, 12C6XxX, 16C9XX, 14C000) 

* 16-bit instruction core (17CXxX) 


All three groups share the same core set of RISC instructions with addi- 
tional instructions available on the 14- and 16-bit cores. This means that 
assembly code written for the 12-bit family can be easily upgraded to work on a 
14- or 16-bit core part. This is one of the great advantages to the PIC. 


tures with one major difference: they come in an eight-pin package. These parts 
are very unique and are the smallest micro available today. 

Because of the eight-pin package constraint, creative solutions were 
required to allow for enough |/O to be useful. They have one input only pin and 
five 1/0, Vdd (B+), and Vss (gnd) for a total of eight pins. 

To achieve this, Microchip developed an onboard oscillator. It’s not as accu- 
rate as a crystal, or even resonator, but it works great if timing is not critical 
{accuracy is about +2.5% over 40 to +85 C). This eliminates the need for any 
external oscillator parts although it can be used with a crystal or resonator at 
the cost of two |/0. 

These parts also share the MCLR reset pin with the I/O, so if you need 
that function, you lose another I/O. 

Microchip did add a form of interrupt. It's a wake-up, on state change inter- 
rupt. If the micro is in sleep mode, a change of state from low to high or high to 
low on any of four |/Os will wake up the processor. Not much different than a 
external reset on the MCLRA pin, but it does allow simple switch hook-up to the 
micro. 


14-bit Instruction Core 


This group increases the number of instructions by two for a total of 35. 
Microchip actually added four instructions and replaced two with special func- 
tion registers, Two math function commands and two return commands were 
added; one return command for the interrupts and one for the subroutine 
returns which can be nested deeper on the 14-bit core because the stack 
increases to eight levels. The two instructions replaced by a special function 


by Chuck Hellebuyck 


Microchip also decided to focus on making OTP (One Time Programmable) 
parts at affordable prices. This allows the experimenter, hobbyist, or profession- 
al designer to build affordable products without shelling out major dollars for 
windowed EPROM parts —or worse — custom silicon ROM parts. 

All instructions [except branch and goto instructions) execute within one 
clock cycle [crystal freq,/4) which makes it easy to check the execution timing. 


12-bit Instruction Core 


This is the original core produced and are the most cost-effective parts 
available from Microchip. They use only 33 instructions making it very easy to 
learn and remember all the instructions. Below are the group members. 


16C5X 

This is the group used in the BASIC Stamp Controllers that are popular 
with the many readers of Nuts and Volts. They are very useful parts and offer 
several variations. They come in three different packages: 18-pin, 28-pin (DIP or 
SOIC), or 20-pin package (SSOP). They offer two different amounts of |/O to 
meet your design requirements: 12 1/0 or 20 I/O. Code space is available in 
three sizes: 0.5K, 1K, or 2K for your program (instructions are 12 bits wide). 

This can be deceiving, though, because the mnemonic and operand are 
included in the same word so your program will probably use less code space 
than compared to a Motorola eight-bit micro. 

Available RAM is 25 or 72 bytes [the 72 bytes are available in a banking 
arrangement only, which is somewhat annoying). One eight-bit timer is included 
with no interrupt on timer overflow. They all have one internal watch dog timer 
that runs on its own RC circuit, so it works during low power sleep mode. 

All parts also share high |/O current capability of 20 mA source/25 mA 
sink which is incredibly useful for driving LEDs full bright or driving power tran- 
sistors directly. They work over a large voltage range of 2.5-6.25 volts [it may 
be less if you choose the high-frequency crystal option). They will run at crystal 
speeds of 20 MHz which is an instruction time of 200 nanoseconds. 

With the fact most instructions execute within one clock cycle, very fast 
routines can be accomplished. These parts are limited to a twoevel stack 
which makes nested subroutines difficult, but not impossible because the pro- 
gram counter on all PICs can be written to. 

The biggest difference between the 5X and the other PICs is the lack of 
interrupts. If you need an external interrupt then you have to move up to the 14- 
bit core parts, 

Finally, these parts in sleep mode can draw as little as 1.0 uA which is very 
useful for battery applications. 


12C5XX 
These parts also use the 12-bit core and have many of the same 5X fea- 
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register are the TRIS [port direction) and OPTION [special function). The 14-bit 
core will work with the 12-bit core code, but these two instructions will have to 
change slightly. 


16C55X 

This is a recent addition to the 14-bit core group. The 16C55Xs are pin-for- 
pin compatible with their 5X, 12-bit core cousins with a major addition — inter- 
rupts. They also add one more I/O pin by sharing the TOCK! external clock pin 
(used for incrementing the eight-bit timer from an external source). The inter- 
rupts include the 12CXXX wake-up, on state change interrupt along with a real 
interrupt pin for capturing an event. Also included is a timer overflow interrupt 
for the eight-bit timer, All the interrupts jump to a single redirection register, so 
your main interrupt routine will have to bit test the interrupt flags within the INT- 
CON register. Your program can mask any and all interrupts through the INT- 
CON register, also. A final difference is the I/O characteristics increase to 25 
mA sink and source. 


16C62X 

These parts are similar to the 55X group, but add two onboard compara- 
tors to the package. 

The 62Xs have 13 1/0 and 0.5K ,1K, or 2K of 14-bit wide code space. 

They share all the features of the 14-bit core group including the inter- 
rupts. If you need comparators in your design, then these could reduce your 
overall parts count. 


16C6X 

These parts were of the original 14-bit core group. They consist of several 
parts with unique features. They start out with the 16C61 which isn’t much dif- 
ferent than the 16C556 part, but the rest of the 16C6X group is very different. 

They add the following features to those parts mentioned above: 2K, 4K, or 
BK of code space for your program; 22 or 33 1/0, synchronous serial port 
(shared with |/O); one or two Capture/Compare/PWM pins [shared with |/O); 
and three timers (two eight-bit, one 16-bit). 

The 16-bit timer is great for accurate timing requirements. It can run from 
its own crystal separate from the main clock source. It will even run during 
sleep mode allowing time to increment while very little current is being con- 
sumed by the PIC. It has an overflow interrupt so you can wake up from sleep, 
process the timer information, and then sleep some more. The synchronous 
serial port can be used to communicate with serial devices. It operates in two 
modes: Serial Peripheral Interface (SPI) or Inter-ntegrated Circuit (I2C). These 
are real powerful parts. 


16C7X 
These parts are identical to their 6X cousin with the addition of four, five, or 


eight channels of eight-bit onboard analog-to-digital converter (A/D). 

For example, if your design uses a 16C62 and you need to add A/D, then 
drop a 16C72 in its place, They are pin-for-pin compatible with each other. The 
A/D are shared with some of the port A and Port E 1/0 pins, so it’s best to 
save these when doing a non-A/D design that may later need A/D. 


16C67X 

These are the latest parts available as | write this and | think are the most 
unique. They are eight-pin package versions of the 14-bit core group. They 
share the I/O the same way the 12CXXX eight-pin parts do to maintain one 
input only and five |/O. The amazing thing is that they also have two channels of 
A/D that operate the same as the 16C7X parts (shared with the I/O). Code 
that was written to work with the 16C7X A/D will work on the 16C67X parts. 
They also have all the 14-bit core interrupts. One eight-bit timer with timer over- 
flow interrupt and built-in oscillator option. They offer 0.5K and 1K of code 
space. A lot of micro in a small package. 


16C8X and 16F8X 

If you're looking for a flash or EEPROM version of the PIC, this is the group. 
Originally, Microchip only offered EEPROM versions (16C8Xj, but have now 
released them in flash (16F8X). 

They have all the features of the base 14-bit core group: interrupts, 13 
|/O, one eight-bit timer, 0.5K or 1K of code space as EEPROM or flash, and 36 
or 68 bytes of RAM. 

Unique to these parts is the 64 bytes of EEPROM data memory. This data 
will stay even when power is removed, so it’s great for storing calibration or 
variable data to be used when the program starts again. 


16C9XX 

This is a new addition to the 14-bit core group that shares many of the 
16C63 and 16C73 features [three timers, interrupts, etc.). This group adds 
another feature — onboard Liquid Crystal Display (LCD) drive circuitry. It can 
drive up to 122 segments using four commons. The 16C924 also has five 
channels of A/D onboard making this a great part for measuring analog sig- 
nals and then displaying the results on an LCD. 

With the 16-bit timer, it could display time for possible datalog applications. 

With the synchronous serial port, any kind of external data storage or PC 
interface is possible. These parts seem to have it all except onboard EEPROM 
for non-volatile memory storage. 


14C000 

This is a different numbering scheme and offers a different approach. It’s a 
mixed signal processor. It has a slope type A/D rather than the sample and 
hold, and also has D/A capability. It shares the higher-end 14-bit core charac- 
teristics including the three timers and such. These are unique parts when 
compared to the rest of the PiCs, but share the same code. 


16-bit Instruction Core 


This is the high-end group from Microchip. They offer up to 33 MHz clock 
speed for a 121 nanosecond instruction time. They have the same 35 instruc- 
tions as the 14-bit core, plus 23 more instructions. The stack increases to 16 
levels. 33 1/0 is standard with two open-drain, high-voltage (1 2V), and high-cur- 
rent (60 mA) pins. 

They add another 16-bit timer for four total timers. 

These parts can also operate as a microprocessor rather than a micro- 
controller by accessing the program to be executed from external memory. 
These parts are numbered as 17CXX. If you understand these parts, then you 
probably didn’t need to read everything | wrote above. 


Summary 


| think you'll find a part to meet your next design requirements within the 
Microchip family. | started with the 16C54 and never left. | continue to be 
amazed at how fast Microchip is creating new components. They are working 
on expanding the flash group which seems to be the desire these days. 
Microchip also offers a fine selection of EEPROM including some unique parts 
there, also. Hopefully, | can cover those in another article. 

My next goal is to explain the various options for programming these parts 
including the FREE simulator and assembler available from Microchip at 
www.microchip.com. Along with that, I'd like to address the option of program- 
ming these parts using the BASIC language which is great for beginners. 

Until next time, keep on PIC’n. Comments or questions can be sent to the 
author at eproducts@juno.com. 


Be sure and check out the 
www.elproducts 


ronic Products web site at 
N for more information. 


Digital Storage 


Oscilloscopes 


From $189? 
ATC modules connect to your PC printer port and 
transform it into a full-function DSO, spectrum analyzer, 
logger, . DVM. Units DC to 25MHz 


Captured 
Waveforms 
Pico Tech 
ADC-200 in 


Windows 
il: | 
Laaelk yw} O-Scope II 
ATC proudly announces the addition of Pico 


:RERRE 


Technology Ltd. products to our product line. 
Pico is based in Britain and offers a variety of 
data logging and virtual instrument modules. 
O-Scope Ip (ST 50KHz) 
O-Scope II (DT 500KHz). 
ADC-100 (DT 12bit 50KHz) 


ADC-200/20 (DT 10MHz). 
ADC-200/50 (DT 25MHz). 

Loggers 1-22 ch. (8-16 bit) from $99 
Shipping UPS $7.50 grnd, $11.50 (2 day) 


800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 
Fax: 713-777-4746 Technical: 713-777-0401 
BBS: 713-777-4753 email: ate@accesscomm.net 


http://www.atcweb.com 


Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

* 20 kHz real-time bandwith 

* Fast 32 bit executable 

* Dual channel analysis 

* High Resolution FFT 

* Octave Analysis 

* Distortion measurements 

* Signal Generation 

* Triggering, Decimation 

* Transfer Functions, Coherence 


* Time Series, Spectrum Phase, 
and 3-D Surface plots 

* Real-Time Recording and 
Post-Processing modes 

Applications 

* Distortion Analysis 


Priced from $495 


* Frequency Response Testing (U.S. sales only — not for export/resale) 


* Acoustic Research 


System Requirements 

* 486 CPU or greater 

* 8 MB RAM minimum 

* Win. 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 


Pioneer Hill Software 
PHS 24460 Mason Rd. 
Poulsbo, WA 98370 


a subsidiary of Sound Technology, Inc. 


DOWNLOAD FREE 
30 DAY TRIAL! 


www.spectraplus.com 


Ss 
EXAM Spectra Plus 


Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer @telebyte.com 
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Mi - MT. CLEMENS - Computer & Technology 
Show. Gibraltar Trade Center, 237 N. River Rd. 
810-465-6440 


CA - SANTEE - ARC of E! Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561- 
0052 

PA - ALLENTOWN - Computer Show. Days Inn 
Conference Ctr. 10am-3pm. Peter Trapp Shows 
603-272-5008. Web: www.petertrapp.com 

PA - DILLSBGRG - Harrisburg RAC Hamfest. 
Monagahan Fire Hall, 245 W. Siddonsburg Rd. 
Michael Kalbaugh N3HLK, 717-232-6087. 
fabinfo@fabral.com n3njb@juno.com 

PA - LANCASTER - Computer Show. Lancaster 
Host Resort. 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 

VA - HAMPTON - Computer Show. Hampton 
Coliseum. 9:30am-4pm. MarketPro 301-984-0880. 
Web; www.marketproshows.com 


FL - MELBOURNE - Computer Show. Melbourne 
Auditorium, 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 

KY - LOUISVILLE - Computer Show. Common- 
wealth Conv. Ctr, 9:30am-4pm. MarketPro 301- 
984-0880 Web: www.marketproshows.com 

MD - TIMONIUM - Computer Show. MD State 
Fair-grounds. 9:30am-4pm. MarketPro 301-984- 
0880 Web: www.marketproshows.com 

NY - WHITE PLAINS ~ Computer Show. 
Westchester County Ctr. 9:30am-4pm. MarketPro 
201-825-2229. Web: http://www.marketpro.com 


MI - GRAND RAPIDS - Super Computer Sales. 
Crowne Plaza, 5700 28th St. S.E. 10am-4pm. 
Computers And You 734-283-1754. 

Web: www.gatecom.com 

OH - LISBON - Hamfest & Computer Show. 
Columbiana County Fairgrounds. 8am-3pm. Dick 
Sisley K3JKB, 330-385-1245 

PA - DICKSON CITY - Computer Show. Genetti 
Manor. 9:30am-4pm. MarketPro 301-984-0880. 
Web: www.marketproshows.com 

PA - LEHMAN - Murgas ARC Hamfest. Luzerne 
Co. Fairgrounds, Rt. 118. Robert J. Michael 
WB3FAA, 717-288-3532 

PA - YORK - Computer Show. Fairgrounds, 
Horticultural Hall. 10am-3pm. Peter Trapp Shows 
603-272-5008. Web: www.petertrapp.com 

VA - NORFOLK - Computer Show. Norfolk 
Scope. 9:30am-4pm. MarketPro 301-984-0880. 
Web: www.marketproshows.com 


ND - DUNSEITH - Int'l Hamfest. Int'l Peace 
Garden. Rt. 1 Box 116. Dave Snydal VE4XN, 
Canada 204-728-2463. Lynn Nelson WOCQ, USA 
701-839-8200 


CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

CANADA - ONTARIO - MILTON - Hamfest. 
Milton Fairgrounds. Lorne VA3LOR, 905-336- 
2999. E-Mail: ve3coj@bigwave.ca 

IN - INDIANAPOLIS - Central Division 
Convention. Rick Ogan N9LRR, 317-251-4407 
KY - TOMPKINSVILLE - Hamfest. National 
Guard Armory, Hwy 163. J. Bunch 502-678-5784. 
E-Mail; dwelch@glasgow-ky.com 

MI - PETOSKEY - Swap & Shop. Emmet Co. 
Fairgrounds. 8am-Ipm. Clark Rouse KA8TIL, 616- 
582-6455 

MO - KANSAS CITY - PHD ARA Hamfest. Bob 
Roske WAOCLR, 816-436-0069. 

E-Mail: wa0cir@juno.com Web: http://www.tfs.net/ 
~caltman/phdara/phdara.htm 

NC - SALISBURY - NC Alligator Group Hamfest. 
Civic Center. 8am-lpm. Walter Bastow N4KVF, 
704-279-3391. E-Mail: alligatori@juno.com 

NY - BUFFALO - Computer Show. Hamburg Fair- 
grounds. 9:30am-4pm. MarketPro 201-825-2229. 
Web: http://www.marketpro.com 

NY - POUGHKEEPSIE - Computer Show. Mid- 
Hudson Civic Center. 9:30am-4pm. MarketPro 
201-825-2229. Web: http://www.marketpro.com 
OH - NILES - Computer Show. Eastwood Expo 
Center. 9:30am-4pm. MarketPro 301-984-0880. 
Web: www.marketproshows.com 

OH - TOLEDO - Computer Show. SeaGate Conv, 
Ctr. 9:30am-4pm. MarketPro 301-984-0880. 

Web: www.marketproshows.com 

OK - ALTUS - Altus Area ARA Hamfest. Ronald 
Hughes KB5UVC, 580-482-7994 
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he Events Calendar is a free service limited to electronic events such as com- 
puter shows, hamfests, flea markets, etc. If your organization is sponsoring 
an event and would like a free listing, contact us at least 60 days prior to the 
event. Include your flyer, estimated attendance, name of the person to contact, 
and phone number. : 
Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. Ae : 
While we strive for accuracy in our calendar, we can not be responsible for 
errors or cancellations. The information contained in this column is for the use of 
the readers of Nuts & Volts and may not be republished in any form without the 


VA - ANNANDALE - Computer Show. Northern 
VA Community College. 9:30am-4pm. MarketPro 
301-984-0880 Web: www.marketproshows.com 
WA - KENNEWICK - Tri Cities ARC Hamfest. 
Dick N7WLD, 509-783-3479. E-Mail: 
dick_goranson@kec-computers.com 

WI - OAK CREEK - Swapfest. American Legion 
Post 434, 9327 S. Shepard Ave. 7am-2pm. 414- 
762-3235 


FL - FT. LAUDERDALE - Computer Show. War 
Memorial Auditorium. 9:30am-4pm, MarketPro 
301-984-0880. Web: www.marketproshows.com 
FL - FT. MYERS - Computer Show. Harborside 
Conv. Complex. 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 

GA - AUGUSTA - Computer Show. Regency Mall. 
Georgia Mountain Productions 706-838-4827. 
E-Mail: gamtnpro@birg.tds.net 

PA - KING OF PRUSSIA - Computer Show. 
Valley Forge Convention Ctr. 9:30am-4pm. 
MarketPro 301-984-0880. 

Web: www.marketproshows.com 

TN - NASHVILLE - Computer Show, TN State 
Fairgrounds. 9:30am-4pm, MarketPro 301-984- 
0880. Web: www.marketproshows.com 


IL - PEOTONE - Kankakee ARS Hamfest. Don 
Kerouac K9NR, 815-939-7548. E-Mail: K9nr@juno. 
com Web: http://www.geocities.com/ 
CapeCanaveral/Hangar/5711/ 

IN - FT. WAYNE - Computer Show. Memorial 
Coliseum. 9:30am-4pm. MarketPro 301-984-0880. 
Web: www.marketproshows.com 

MA - SWANSEA - Computer Show. Venus 
DeMilo. Northern Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 

MD - FREDERICK - Computer Show. Frederick 
Fair-grounds. 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 

MI - FLINT - Computer Show. Holiday Inn, 
Gateway Centre, US 23 @ Hill Rd. Exit. Five Star 
Productions 810-890-0988 

NJ - AUGUSTA - Sussex Co. ARC Hamfest. Dan 
Carter N2ERH, 973-948-6999. E-Mail: 
scarcnj@qsl.net Web: http://www.qsl.net/scarcnj/ 
NJ - PARSIPPANY - Computer Show. Parsippany 
Hilton. 9:30am-4pm. MarketPro 201-825-2229. 
http://www.marketpro.com 

NY - ALEXANDER - Genesee Radio Amateurs 
Hamfest. David Carlson KA20QZ, 716-786-3622. 
E-Mail: carlson@frontiernet.net 

Web: http://www.frontiernet.net/ 
-wittman/wittman/GRAM 

NY - ROCHESTER - Computer Show. The Dome 
Ctr, 9:30am-4pm. MarketPro 201-825-2229. 

Web: http://www.marketpro.com 

OH - BOWLING GREEN - Ham-A-Rama & 
Computer Show. Wood Co. Fairgrounds. 
8am-Ipm. 419-354-1811. 

E-Mail: sjhudson@wenet.org 

PA - ERIE - Computer Show. Erie Civic Center. 
9:30am-4pm. MarketPro 301-984-0880. 

Web: www.marketproshows.com 

PA - KIMBERTON - Valley Forge Hamfest. 
Kimberton Fire Company Fairgrounds. Bob 
Haase W3SA, 610-293-1919. 

E-Mail: wb3joe@voicenet.com 

PA - PITTSBURGH - North Hills ARC Hamfest. 
Northland Public Library, 300 Cumberland 

Rd., 8am-3pm. Bob Ferrey, Jr. N3DOK, 412-367- 
2393. E-Mail: n3dok@pgh.net 

Web: http://nharc.pgh.pa.us 


MT - EAST GLACIER - MT State Convention. 


written permission of T & L Publications, Inc. 


Gerry Leach VE6BVZ, 403-285-5547. 
E-Mail: leachag@cadvision.com 


CA - ANGELS CAMP - Flea Market. Utica Park. 
7am-2pm. Stephen Barnett KD6CNU, 209-878- 
3829 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in, 619-561- 
0052 

MD - OCEAN CITY - Computer Show. Ocean 
City Conv. Ctr. 9:30am-4pm. MarketPro 301-984- 
0880 Web: www.marketproshows.com 

NC - CARY - Swapfest. Cary Community Ctr., 404 
N. Academy. Cary ARC, PO Box 53, Cary, NC 
27512 

NH - SEABROOK - Computer Show. Greyhound 
Racetrack. Northern Computer Shows 978-744- 
8440. E-Mail: inquiries@ncshows.com 

OH - WELLINGTON - Noarsfest. Lorain County 
Fair-grounds, 8am-3pm., Clark Beckman N8PZD, 
216-671-8795 

PA - SALEM TOWNSHIP - Computer & Hamfest. 
Beach Haven Carnival Grounds. Charlie AD3L, 
717-864-2571 

TX - TEXAS CITY - Tidelands ARS Hamfest. Cart 
W. Steele Jr. WASWVP, 409-948-0308 


FL - ORLANDO - Computer Show. Central FL 
Fairgrounds. 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 

IN - INDIANAPOLIS - Computer Show. IN State 
Fairgrounds. 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 

NJ - SECAUCUS - Computer Show. 
Meadowlands Exposition Ctr, 9:30am-4pm. 
MarketPro 201-825-2229. 

Web: http://www.marketpro.com 

NY - STONY BROOK - Computer Show. SUNY 
Stony Brook, 9:30am-4pm. MarketPro 201-825- 
2229. Web: http://www.marketpro.com 

OH - CLEVELAND - Computer Show. Int'l Expo. 
Center. Sat: 10am-6pm, Sun: 10am-4pm. Peter 
Trapp Shows 603-272-5008. 

Web: www.petertrapp.com 

OH - DAYTON - Computer Show. Montgomery 
Co. Fairgrounds. 9:30am-4pm. MarketPro 301- 
984-0880. Web: www.marketproshows.com 

PA - HARRISBURG - Computer Show. Farm 
Show Complex. 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 


IL - SUGAR GROVE - Fox River Radio League 
Hamfest. Waubonsee Community College. James 
Von Olnhausen 630-897-3042. 

E-Mail: n9uzc@amsat.org 

MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAIMQX, 617-253- 
3776 Web: http://web.mit.edu/wimx/ 
www/swapfest. html 

MA - WORCESTER - Computer Show. Worcester 
Centrum Centre. Northern Computer Shows 978- 
744-8440. E-Mail: inquiries@ncshows.com 

MD - SALISBGRY - Computer Show. Wicomico 
Youth & Civic Ctr, 9:30am-4pm. MarketPro 301- 
984-0880 Web: www.marketproshows.com 

MO - WASHINGTON - Zero Beaters ARC 
Hamfest. Bernie E. Hillerman Park. 6am-2pm. 
Keith Wilson KOZH, 314-629-2264. 

E-Mail: nOmfd@amsat.org 

URL: http://zbarc.usmo.com 

NY - FARMINGVILLE - Radio Central ARC 
Hamfest. Jo Ann Colletti N2IME, 516-399-1877. 
Web: http://www.li.net/-n2mdq 

OH - VAN WERT - Hamfest. County Fairgrounds, 
US 127 S. 419-795-5763 


FL - MILTON - Milton ARC Hamfest. 

Mark McAnally KE4QKN, 850-626-7686. 

E-Mail: KE4QKN@AOL.COM 

OK - OKLAHOMA CITY - OK State Convention. 
Harold Miller KB1ZQ, 405-672-7735. 

E-Mail: n1 1 pn@swbell.net 


AZ - FLAGSTAFF - AZ State Convention. 
Mark Kesauer N7KKQ, 602-440-2039 

E-Mail: arcathill@aol.com 

Mil - TAYLOR - Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
734-287-2000 


IN - HUNTINGTON - Huntington Co. ARC 
Hamfest. Ray Tackett 219-786-0029. 

E-Mail: rtackett@huntington.in.us 

NC - ASHEVILLE - Hamfest. Haywood Co. 
Fairgrounds. 8am-4pm. Thomas Queen K4BNP, 
828-258-2639, E-Mail: k4bnp@aol.com 

OH - CINCINNATI - OH-KY-IN ARS Hamfest. 
Diamond Oaks Career Dev. Campus, 6375 
Harrison Ave. 7am-4pm. Dana Laurie WA8M, 513- 
761-7388. E-Mail: rdi@one.net 

VA - CHANTILLY - Computer Show. Capital Expo 
Center. 9:30am-4pm. MarketPro 301-984-0880. 
Web: www,.marketproshows,com 

VA - RICHMOND - Computer Show. The 
Showplace. 9:30am-4pm. MarketPro 301-984- 
0880. Web: www.marketproshows.com 


FL - WEST PALM BEACH - Computer Show. 
South FL Fairgrounds. 9:30am-4pm. MarketPro 
301-984-0880. Web: www.marketproshows.com 
NJ - SOMERSET - Computer Show. Garden State 
Exhibit Ctr. 9:30am-4pm. MarketPro 201-825- 
2229, Web: http://www.marketpro.com 

OK - OKLAHOMA CITY - Ham Holiday. OK 
State Fair Park (Hobbies, Arts & Crafts Bldg.) Sat: 
5-8pm, Sun: 8am-5pm. Thomas Webb 405-732- 
7110. Web: www.geocities.com/heartiand/7332. 
E-Mail: nllpn@swbell.net 

PA - ALLENTOWN - Computer Show. Allentown 
Fairgrounds. 9:30am-4pm. MarketPro 301-984- 
0880. Web; www.marketproshows.com 

PA - MONROEVILLE - Computer Show. 
Pittsburgh Expo Mart. 9:30am-4pm. MarketPro 
301-984-0880, Web: www.marketproshows.com 
TN - MEMPHIS - Computer Show. Agricenter int'l. 
9:30am4pm. MarketPro 301-984-0880. Web: 
www.marketproshows.com 


CA - SANTA ANA - Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 

IL - GLEN ELLYN - Computer Show & Sale. 
College of DuPage. Main Arena of Phys Ed Bldg. 
Corner of Park Blvd. & College Rd. 9:30am-3pm. 
Computer Central Shows 847-940-7547 

MD - NEW CARROLLTON - Computer Show. 
Ramada Conference & Exhibition Ctr. 9:30am- 
4pm. MarketPro 301-984-0880 

Web: www.marketproshows.com 

MD - TIMONIGM - Hamfest. York Rd. Bob Koblish 
N3HAT, 410-467-4634. E-Mail: n3hat@erols.com 
Web: http://www.smart.net/~brats 

ME - PORTLAND/WESTBROOK - Computer 
Show. Verrillo's Convention Center. Northern 
Computer Shows 978-744-8440. 

E-Mail: inquiries@ncshows.com 

OH - PACLDING - Hamfest. Park Lane Center, 
Fairgrounds Rd. Jerry KB8MAF, 419-399-4507. 
E-Mail: JURHOD@BRIGHT.NET 

VA - VIRGINIA BEACH - Computer Show. VA 


TX - AUSTIN - State Convention. Joe Makeever 


Show. Gibraltar Trade Center, 237 N. River Rd. 
810-465-6440 
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CA - SANTEE - ARC of E] Cajon Ham, Computer 


Jones, 217-627-2355 

KY - BOWLING GREEN - KY Colonels ARC 
Hamfest. Leon Garrett K4CIT, 502-842-5307 
MO - SPRINGFIELD - State Convention. Karen 
Thorpe NOTDW, 417-889-6775 

NC - HIGH POINT - Hamfest. National Guard 
Armory, 8am-1pm. 336-887-3039. 

E-Mail: RAHam@infoave.net 

NY - WEEDSPORT - Hamfest. Weedsport 
Speedway /Fairgrounds, Rt. 31. Joe Kahler 
WA2NQGX, 315-364-5135 

OH - COLUMBUS - Voice of Aladdin ARC 
Hamfest. Jim Morton KB8KPJ, 614-846-7790 
OR - BANDON - Coos Co. RC Hamfest. Brian 
Howard W7MLT, 541-572-5623 


FL - JACKSONVILLE - Hamfest & Computer 
Show, Prime Osborn Convention Ctr. Sat: 9am- 
5pm, Sun: 9am-3pm. 904-268-2302. Web: 
hittp://www.pobox.com/~w4ue/hamfest.html 

NY - WHITE PLAINS - Computer Show. 
Westchester County Ctr. 9:30am-4pm. MarketPro 
201-825-2229. Web: http://www.marketpro.com 
WA - SPOKANE - Hamfest. University High 
School, 10212 E. 9th Ave. Sat: 9am-5pm, Sun: 
8am-noon. JoAnn L. Gemmrig KA7SUZ, 509-928- 
1808 


IL - PEOTONE - Hamfest. Dave Brasel NF9N, 
708-448-0580 

IN - ANGOLA - Land of Lakes ARC Hamfest. 
Theresa J, Limestah! KBONNR, 219-495-5403. 
E-Mail: tjlimestahI@dmci.net 

NH - PORTSMOUTH - Computer Show. Yoken’s. 
Northern Computer Shows 978-744-8440. 

E-Mail: inquiries@ncshows.com 

OH - RANDOLPH - ARC Hamfair. Portage 
County Fairgrounds, St. Rt. 44. 8am-4pm. Joanne 
Solak KJ30, 330-274-8240 

VA - BERRYVILLE - Hamfest & Computer Show. 
Clarke Co. Ruritan Fairgrounds. Tom Martin 
KF4TNX, 540-539-4301. 

E-Mail: hamfest@Vvaliey.com 

Web: http://www.Vvalley.com/svarc.hamfest 


CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

IL - QUINCY - Western IL ARC Hamfest. 

Jim Funk N9JF, 217-336-4191. 

E-Mail: jfunk@adams.net Web: http:// 
scribers.midwest.net/bcrocket/swapfest.htm 

NY - BUFFALO - Computer Show. Hamburg Fair- 
grounds, 9:30am-4pm. MarketPro 201-825-2229. 
Web; http://www.marketpro.com 

NY - POUGHKEEPSIE - Computer Show. Mid- 
Hudson Civic Center, 9:30am-4pm. MarketPro 
201-825-2229. Web: http://www.marketpro.com 
PA - LEWISTOWN - Hamfest. Decatur Township 
Fire Company grounds. 8am-lpm. Rich Yingling 
WB3COB 717-242-1882 

WI - HILBERT - Ham Radio & Computerfest. 
Tommy's Village Lanes, Hwy, 57 North. 7:30am- 
2pm. Mike Ortlieb KN9P, 920-853-7073 

WV - HUNTINGTON - Tri-State ARA Hamfest. 
Bernard Mays WB8ZER, 304-743-5459. 

E-Mail: wb8zer@juno.com 


IA - AMANA - Cedar Valley ARC Hamfest. Wayne 
Kolosik KIOFE, 319-393-4224. 

E-Mail: ki0fe@usa.net 

KY - FRANKFORT - Hamfest. Western Hills High 
School. 8am-4pm. John R. Barnes KS4GL, 606- 
253-1178 eves, E-Mail: ks4gl@juno.com 

MI - JACKSON - Hamfest & Computer Show. 
Jackson Community College. Terry K8BSMC, 517- 
768-1770. E-Mail; k8smc@modempool.com 

NH - MANCHESTER - Computer Show. Holiday 
Inn Expo Center. Northern Computer Shows 978- 
744-8440. E-Mail: inquiries@ncshows.com 

NJ - FAIRFIELD - Computer Show. Fairfield 


Radisson. 9:30am-4pm. MarketPro 201-825-2229. 


Ctr. 9:30am-4pm. MarketPro 201-825-2229. 
Web: http://www.marketpro.com 


LA - NEW ORLEANS - Int'l DX Convention. Don 
Boudreau W5FKX, 504-737-9733 


CA - SAN DIEGO - ARRL Southwestern Division 
Convention. Town & Country Hotel, Mission 
Ballroom, 500 Hotel Cir. N. Cybil Allbright 619- 
278-4284 


CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561- 
0052 

GA - ALBANY - Computer & Elect. Expo. Hasan 
Temple, 1822 Palmyra Rd. 9am-5Spm. Sandy Rabb 
912-888-9393. E-Mail: GODS@SURFSOUTH.COM 
KS - CHANUTE - Chanute Area ARC Hamfest. 
Centra! Park Pavilion. 9am-ipm. Charlie Ward 
WDOAKU, 316-431-6402 

NH - SEABROOK - Computer Show. Greyhound 


MN - WASECA - Hamfest & Craftfair. Waseca Co. 
Fairgrounds. Lloyd L. Schlaak 507-465-8619. 
E-Mail: nOvfv@smig.net 

NY - STONY BROOK - Computer Show. SUNY 
Stony Brook. 9:30am-4pm. MarketPro 201-625- 
2229. Web: http://www.marketpro.com 


James Canarecci WA9TGO, 765-474-6570 

KS - SALINA - Central KS ARC Hamfest. Ron 
Tremblay WAOPSF, 785-827-8149. 

E-Mail: tremblay@midusa.net 

MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAIMQX, 617-253- 
3776. Web: http://web.mit.edu/wimx/ 
www/swapfest.html 

MA - TACGNTON - Computer Show. Holiday Inn. 
Northern Computer Shows 978-744-8440. 

E-Mail: inquiries@ncshows.com 

MI - FLINT - Computer Show. Holiday Inn, 
Gateway Centre, US 23 @ Hill Rd. Exit. Five Star 
Productions 810-890-0988 

OH - WARREN - Hamfest. Trumbull Campus Kent 
State Univ., Rt. 45 (Mahoning Ave.) & Rts. 5/82 
Bypass. Frank Fitzhugh KD8KJ, 330-652-0452. 
E-Mail: kd8kj@onecom.com 


MI - TAYLOR - Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
734-287-2000 


CANADA - MANITOBA - ACSTIN - Hamfest. 


IN - WARSAW - Hamfest & Computer Show. 
Kosciusko County Fairgrounds, Bronson & Smith 
St. 8am-2pm. Loren Melton WB9OST, 219-858 
9374 eves. after 6pm CDT 

NJ - BRIDGEWATER - Hamfest. Somerset Co. 
4H Ctr., Milltown Rd. Bam-Ipm. Pat N2CQM, 732- 
873-3394. E-Mail: scars@qsl.net 

Web: http://www.qsl.net/scars 


Web: http://www.marketpro.com 


IL - GLEN ELLYN - Computer Show & Sale. 
College of DuPage. Main Arena of Phys Ed Bldg. 
Corner of Park Blvd. & College Rd. 9:30am-3pm. 
Computer Central Shows 847-940-7547 

MO - BLANCHETTE PARK - Hamfest. 6:30am- 
2:30pm. Dirk Bremer KCOBZV, 314-750-3417. 
E-Mail: dirkb@myself.com 

Web: www.qth.com/wbOhsi/ 

NH - NASHUA - Computer Show. Sheraton Tara. 
Northern Computer Shows 978-744-8440. 

E-Mail: inquiries@ncshows.com 

NY - DEPEW - Hamfest & Computer Show. 
Hearthstone Manor, 333 Dick Rd., 8am-3pm. Luke 
716-634-4667. http://hamgate 1 .sunyerie.edu/ 
~larc/greaterbuffalohamfest.html 

NY - YONKERS - Hamfest & Computerfest. 
Yonkers Municipal Parking Garage, Main St. 9am- 
3pm. John Costa WB2AUL, 914-963-1021. 
E-Mail: maytan@juno.com 


MA - BOXBORO - Convention. Boxborough 
Woods Hotel & Conference Ctr. Anthony Penta 
WI1ABC, 978-887-8887. Web: http://www.ultra 
net.com/-whd-inc/ham/boxboro/welcome.htm 
MI - MT. CLEMENS - Computer & Technology 
Show. Gibraltar Trade Center, 237 N. River Rd. 
810-465-6440 


ME - LEWISTON - Computer Show. Civic Center. 
Northern Computer Shows 978-744-8440. 

E-Mail: inquiries@ncshows.com 

NY - ALBANY - Computer Show. Polish 
Community Center. 9:30am-4pm. MarketPro 201- 
825-2229. http://www.marketpro.com 


CO - WOODLAND PARK - Swapfest. Colorado 
Lions Camp. Don AAONW, 719-687-3692 

FL - SARASOTA - Computer Show. Sarasota 
Municipal Auditorium. Frank Cox 941-954-0202 
GA - PEACHTREE - Computer Show, Peachtree 
Showcase Exhibition Hall & Conv. Ctr., +75 Exit 
71. Georgia Mountain Productions 706-838-4827. 
E-Mail: gamtnpro@birg.tds.net 


IA - DUBUQUE - Hamfest, Radiofest & Computer 


ATTENTION DEALERS: WHOLESALE ONLY! 


Expo. County Fairgrounds, 8am-2pm. Jerry 
Ehlers WOSAT, 319-583-1016. 


IL - WOODSTOCK - Hamfest & Computer 
Extravaganza. McHenry Co. Fairgrounds. 6am- 
3pm. Bob Grosse 708-944-0500. 


IL - TILTON - Vermilion Co. ARA Hamfest. UAW, 
579 Civic Center. Gary Denison KA9SKS, 217- 
759-7389. E-Mail: gdenison@danville.net 

NH - DURHAM - Computer Show. Whittemore 
Center @ UNH. Northern Computer Shows 978- 
744-8440. E-Mail: inquiries@ncshows.com 

NJ - PARSIPPANY - Computer Show. Parsippany 
Hilton. 9:30am-4pm. MarketPro 201-825-2229. 
http://www.marketpro.com 

NY - YONKERS - Hamfest. Yonkers Raceway. 
8am-2pm. Bill Hertwig N2QZB, 914-741-6606, 
Web: WWW.WECA.ORG 

TN - CEDARS OF LEBANON - Hamfest. Lee Hall 
NY4T, 615-849-9704, E-Mail: ny4t@qsl.net 
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CA - SANTEE - ARC of EJ Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561- 
0052 

KY - CAVE CITY - Southern KY DX Assoc. 
Hamfest. Larry Brumett KN4IV, 502-651-2363. 
E-Mail: lbrumett@glasgow-ky.com 


NC - SHELBY - Shelby ARC Hamfest. June 
Melvin WA4JNJ, 704-739-2583 


MI - TAYLOR - Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
734-287-2000 


CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

IL - ROLLING MEADOWS - Convention & 
Banquet. Holiday Inn. Bill Smith W9VA, 847-945- 
1564. E-Mail: w9va@aol.com 

Web: http://www.qth.com/w9dxcc 

IN - SPENCER - Owen Co. ARA Hamfest. 
Kathryn Smith KB9INU, 812-829-2140 

MO - COLGMBIA - Central MO Radio Assoc. 
Hamfest. Perry Ogletree NONMC, 573-445-2662, 
E-Mail: cmra@qsl.net 

Web: http://www.qsl.net/cmra 

NY - BALLSTON SPA - Hamfest. Saratoga Co. 
Fairgrounds. 7am-3pm. Darlene Lake N2XQG, 
E-Mail: lake@capital.net 

PA - ERIE - RA of Erie Hamfest. Matthew Steger 
N3NTJ, 814-835-1566 or 814-864-3809 

WV - WHEELING - Triple States RAC Hamfest. 
William Maxwell WD8JIA, 304-242-2509 


5+ 10+ 20+ 


Panasonic 145 $12 65 60 
Refurb. Panasonic 145 57 55 §2 
Panasonic 100 2 4 - 
Panasonic 175 --- CALL! --- 
Starcomm DQN 49 45 39 


(99 ch; Refurb.) 


FAX: 516-246-5634 
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Formerly JES, Inc. 
BEST PRICES! 


FAST SERVICE 
SAME DAY SHIPPING 


a 


Wavemaster 99 Channel 
* Sleep Timer * Std./HRC Switch * Parental Control 


107° 20 50+ 
$900. 52... 45 


TOLL FREE: 800-322-9690 


Write in 137 on Reader Service Card. 


Starting your own 
web page. 


| ur usual reminder here 
_ that the Resource Bin is 
B® a two-way column. You 
| can get tech help, con- 
sultant referrals, and off- 
the-wall networking on nearly any 
electronic, tinaja questing, personal 
publishing, money machine, or com- 
puter topic by calling me at (520) 
428-4073 weekdays 8-5 Mountain 
Standard Time. 


Getting Started On the Web 


This month, | thought we'd once 
again go over the fundamentals of 
what the Internet is all about. And 
how you can get further involved. 

Basically, the Internet is a bunch 
of computers that can talk to each 
other. Talking gets done 24 hours a 
day by way of an elaborate and a 
redundant high-speed world-wide 
network. 

Each computer is treated as a 
peer, and can either provide or 
request info from any other via the 
interconnected web. There is pur- 
posely no center to the net, nor is 
anybody “in charge.” 

Because of the redundancy, the 
net automatically routes itself around 
any crowded or broken links. As well 
as gleefully patching itself around 
any and all attempts at censorship. 

What can go across the net? 
Just about anything ... 


E-Mail — Short for electronic 
mail. A way to quickly and cheaply 
send letters anywhere in the world. 
Normally, all these are kept short 
and to the point. But you can attach 
most anything in the way of a file, 
animation, a sound clip, or whatever. 
The darker side of E-Mail is known 
as spamming, which is sending out 
unsolicited or unwanted E-Mail to 
others. Usually lots of others. 
Because of its illegality, stupidity, 
and annoyance, spam does not 
work. 

Hypertext — Hypertext is a 
method of sending a page of infor- 
mation. Often, this will be one scrol- 
lable computer screen worth of con- 
tent. Such pages could typically be a 
mix of color text, graphics, and 
images. The pages can also offer 
instantly clickable links to other 
pages, to other Internet sites, to 
movies, sound bytes, or animation. 
The pages can usually be printed as 
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well. Hypertext pages have often 
been written in a rather simplistic 
language known as HTML. Short for 
HyperText Markup Language. But 
newer options such as Java, Adobe 
Acrobat PDF, and PGML are far 
superior. 


Search Engines — These act 
as the “card catalogs” of the Internet 
and let you find out exactly where 
precisely what can be found. While 
www.yahoo.com is the highest pro- 
file, my own favorite’ is 


www.hotbot.com. And www.alta 


NEXT MONTH: Don 
shows us how to locate 


unusual semiconduc- 
tors and ICs. 


vista.digital.com remains quite popu- 
lar. There are hundreds of other 
search engines. 

One master engine listing is 
found at www.wp.com/resch 
/search.html, while a useful snooping 
utility which gathers stuff together by 
inference appears at www.infer 
ence.com Links to these are at 
www.tinaja.com/webwb01.html. 


Directories — Your best direc- 
tories are nearly all free and fully 
web-based. Mags at www.mediafind- 
er.com. Books at www.tinaja.com 
/amlink01.html, and the telephone 
numbers (even backwards ones) 
through www.anywho.com:81, at 
www.lookupusa.com or any of a 
dozen competitors. People and their 
real and E-Mail addresses are find- 
able through locales like 
www.whowhere.com. Maps are at 
www.mapquest.com and similar ser- 
vices. Even that good old Thomas 
Registry is now online at, of all 
places, www.thomasregister.com. 
This service is now free, but does 
require a password. Instant links to 
all of these are found at 
www.tinaja.com/webwb01.html. 


Commerce — We're just begin- 
ning to see online commerce taking 
off. But within a year, you'll use your 
VISA card as routinely online as 
you’d do normally. Early web pio- 
neers here have been books, tickets, 
porno, and flowers. Online com- 
merce eliminates middlemen and 


makes all compatigen shopbitia 


super easy. For low prices, wide 
selection, and faster availability. 
Which is certain to revolutionize how 
and where things get bought. 


Newsgroups and Newsletters 
— A Usenet newsgroup is where 
individuals can post group messages 
on any special interest topic. You 
might visit to find everything there is 
to learn about, say, viscous cou- 
plings on 4WD blue 1987 VW 
Synchro diff locked vans. There are 
10s of 1,000s of newsgroups. 
Sometimes these are included in 
your basic ISP rate; other times 
there is a minor surcharge for use. 
For samples see www.dejanews 
.com. Newsletters are targeted E- 
Mail sent to a subscription list. They 
tend to be moderated, more accu- 
rate, way more polite, and vastly 
more useful than newsgroups. These 
easily can overload you through their 
continuous barrage of messages. 


Porn — A lot of the more popu- 
lar sites on the Internet offer materi- 
als a few might consider offensive. 
These are often among the highest 
traffic and most profitable of all 
web ventures, so lots of other 
somebodies obviously do enthusi- 
astically approve of all their con- 
tent. Over the past century or two, 
it has been typical for any emerg- 
ing new technology to go on through 
a “pornographic phase.” This has 
sure been true for photography, 
movies, cable, and most especially 
VCRs. As a technology matures, 
porno recedes. 


Chat Lines — This one is teeny 
bopper paradise. Chat lines work like 
E-Mail, except that they all are real 
time and interactive. The old party 
line. These enormous time wasters 
are especially popular on AOL. Just 
be sure who you are talking to is 
really who they appear to be. 
Remember that nobody knows you 
are a dog on the Internet. (Woof.) 
And don’t be offended easily by 
flames (purposely hurled insults), 
trolls (intentionally outrageous points 
of view), or comments ranging from 
rude to way beyond obscene. 


... and just about everything 
else — This week’s fad du jour 
seems to be live Internet auctions. 
Since there’s a lot of scam potential 
here (like buying your own product at 
list price), | personally don’t expect 
this one to last too long. But they 
sure are popular right now. 
Especially for deep discount travel 
tickets. Live audio is now going great 
guns and is approaching CD quality. 
Many radio stations and short wave 
sites now offer live broadcasts. You 
now can make cheap phone calls 
over the net. Soon they should be 
totally hassle free as well. Video is 
still small and clunky, but I'd expect 


ACTIVE FILTER COOKBOOK 

The sixteenth (!) printing of Don's bible on analog 
op-amp lowpass, bai ss, and highpass active 
filters. De-mystified instant designs. .50 


CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 


RESEARCH INFOPACKS 
Don's instant cash-and-carry flat rate consulting 
service, Ask any reasonable technical question 
for a detailed analysis and complete report. See 
www.tinaja.com/infoO1 for specifics. $75.00 


INCREDIBLE SECRET 
MONEY MACHINE II 


Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 


LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 
Hardware Hacker |! reprints. $119.50 


LOTS OF OTHER GOODIES 


Tech Musings V or VI............0. $24.50 
Ask the Guru lor tl orlll ........... $24.50 
Hardware Hacker Il, lor IV ........ $24.50 


Micro Cookbook | 


‘ostScript Video 


PostScript Reference Il ............ $34.80 
PostScript oe isisals $22.50 
PostScript by a= Pehiiee eater $32.50 
tasers Pn rogramming..... $29.50 
PostScript: A Visual Acoroach. 1a elevate $22.50 
PostScript Program Design ......... $24.50 
Thinking in PostScript ............. 50 
LaserWriter Reference............. $19.50 
Type 1 Font Format .............-. $16.50 
Acrobat Reference ...............+- 4.50 


Whole works (all PostScript) ....... 
Technical Insider Secrets. 


BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book- da Ror forte 
a new method of producing books only when and 
as ordered. Reprints, sources, pede $39.50 


THE CASE AGAINST PATENTS 
For most individuals, patents = virtual 
to result in a net loss of sanity cere:.S ime, and 
money. This reprint set eros you — — 
and proven real-world alternatives. 


BLATANT OPPORTUNIST | 


The reprints from all Don's Midnight Engineeri 
columns. Includes a broad range of real world, 

proven coverage on small scale technical ~~ i 

ventures. Stuff you can use right now. 4, 


RESOURCE BIN I 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index igh his 
master names and numbers list. $24. 


FREE SAMPLES 


cool sites, consultants. 
FREE US VOICE HELPLINE 


SYNERGETICS 
Box 8O09-NV 
Thatcher, AZ 85552 
(520) 428-4073 


VISA/MC 


full VCR quality within the year at 
most. Live real-time video cams are 
everywhere, watching everything 
from coffee pots to kinky hamsters to 
Art Bell. 


Sneaking Up On It 


It is unthinkable in this day and 
age not to gain at least some per- 
sonal web access. For the net is 
where and how things are gonna 
happen. 

There’s different levels of 
Internet use access. The simplest is 
to borrow someone else’s system. 


Louisville KY 
(602) 491-1900 


Westport CT 


Most libraries and schools now offer 
free or cheap services as well. Intro 
Internet courses at a college can be 
a good deal. Especially if you treat 
them as a low-cost site rental. 

Your next step up is to become 
a largely “read only” site. Here you 
can grab stuff at your convenience. 
With full E-Mail. But use no home 
page at all, or else provide a mainte- 
nance-free home page of limited 
content. 

A home page is simply what is 
first seen when someone contacts 
your site over the net. Websites have 
one home page, but might stock 
thousands of other pages reached 
by appropriate clicking on the home 
page. Plus hot links to other pages 
from other hosts everywhere in the 
world. 

Your next step up is providing 
your own home page, but keeping it 
short, interesting, and simple. 
Beyond that, you can eventually 
move up to a full blown site that 
attracts visitors and gives them really 
useful content. 

It's usually a good idea to pick 
up a lot of Internet practice before 
you'll actually commit yourself to set- 
ting up your own web site. 


Finding an ISP 


Normally, you do not get on to 
the web directly by yourself. This can 
be costly and requires an awful lot of 
round-the-clock equipment. Not to 
mention leased lines and zillions of 
hours per week of your support time. 
Instead, you'll hire an /nternet 
Service Provider, or |SP instead. 
You have a choice here of national 
services such as your phone compa- 
ny or America Online. Or of using a 
local ISP. 

My overwhelming preference is 
to go with a local ISP. Regardless of 
the route you choose, make sure 
your access is a local call. Or other- 
wise is toll-free without surcharges. 
This can be a bad gotcha in remote 
rural areas. 

A local ISP may typically charge 


06880 
(800) 827-4812 


The Net 
150 N Hill Dr 
Brisbane CA 
(415) 468-4684 


Network 
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you $19.00 per month for basic 
Internet service. There might be 
extra charges for excess storage, 
bandwidth, higher baud rates, or for 
use hours beyond generous mini- 
mums. Special services such as 
secure online transactions, T1 lines, 
referral logs, wireless access, or 
excessive handholding may also 
cause you premium charges. 

You can find ISPs online or else 
through the ads in local community 
newspapers and shoppers. I've got a 
listing at www.tinaja.com 
/webwb01.htmi. Chances are you will 
want to change ISPs in a few 
months, so do not sign any long-term 
contracts. 

Your minimum net access sys- 
tem should be Windows 95 compati- 
ble. It should have plenty of extra 
RAM and hard disk space. | do rec- 
ommend a minimum of 32 megs of 
RAM and a two gig drive. Most web 
users stick with 33K modems. The 
faster modems still have problems 
and may not give you that much 
additional speed. 

Special software called a brows- 
eris needed for Internet access. Two 
free choices are Netscape or else 
Internet Explorer. | very much prefer 
Netscape. | use their latest version 
4.4 for my actual browser. But | still 
use good old Netscape Gold 3 as my 
editor. 

Getting started is simple 
enough. You find a local ISP and pay 
them for a month or two. They 
should give you some useful soft- 
ware and numbers to punch into all 
of your Netscape and networking 
preferences. Which gives you pass- 
words, dial-up access, and a valid 
Internet address. 

Every Internet site has its 
address that tells the other comput- 
ers on the net how to access it. 
There will be two forms to this 
address. The numeric form might be 
204.17.39.115, while the more 
humanly useful name form may be 
http://www. yoursite.com. 

That http:/ is short for a hyper- 
text transfer protocol and states the 


Visual 
14455 N 
Scottsdale 
(602) 483-0192 


bag rege Inter@ctive Week Internet New Media Web Techniques 
8500 W Bowles Ave #210 One Park Ave 20 Ketchum St 901 Mariner's BI #365 411 Borel Ave 
Littleton CO 80123 New York NY 10016 Westport CT 06880 San Mateo CA 94404 San Mateo CA 94402 
(800) 933-6038 (800) 825-4237 (800) 635-5537 (415) 573-5170 (800) 365-2210 
Telephony Internic Registration Online Magazine WebMaster 

21 St Hamition Ave Huntmar Park Dr pay ion 1601 Civic Center #200 
New York NY 10010 Palo Alto CA 94301 Hemon VA 22070 Wilton CT 7 Santa Clara CA 95050 
(212) 691-8215 (415) 833-7100 (703) 742-4777 (800) 248-8466 (800) 343-4935 
ctl 
Shores racn STA TSP woods Be ats 
Norwalk CT San Francisco CA 94107 Pittsford NY 14534 Thatcher AZ 85552 146 

(716) 381-3428 (520) 428-4073 


Rd #220 


3rd Ave 
Manhasset NY 11030 New York NY 10010 New York NY 10016 
(516) 562-5071 (212) 246-7447 


rules for sending bytes over the net. 
That www is simply the web. The 
yoursite is your actual site name. 
The .com trailer states you are a 
commercial venture. 

The other older options are .org 
for organization or the .net for net- 
work, among others. There are sev- 
eral new naming conventions coming 
down, but these aren’t yet fully in 
place. 

Subpages are marked by a trail- 
ing slash, such as_ the 
http://www.tinaja.com/barg01 leading 
you to my surplus bargain page. If 
there is no trailing slash, a filename 
of either default.htm is assumed on a 
Microsoft server or index.html on an 
Apache server. 

Yes, you can have sub-sub- 
pages as deep as you want to. 
Ferinstance, the online version of 
this column can be found as 
http://www.tinaja.com/glib/r 
esbn78.pdf But its easier to just click 
on www.tinaja.com/resbn01.html. 

You have two choices for your 
url or uniform resource locator. You 
can get a free add-on or “sub lease” 
to your ISP’s existing url. For 
instance, if the ISP is xerxes.net, 
your web address might be 
xerzes.net/~you. This route is instant 
and free, but has the major disad- 
vantage that your address will have 
to change if you switch ISPs 

Instead, you might opt for the full 
Internet registration using your own 
unique and “portable” url. The 
charge is $100.00 for the first two 
years, and $50.00 per year after that. 

Your ISP can do the registration 
for you. Otherwise, you do it yourself 
at www.internic.net. Their whois fea- 
ture tells you if the name is taken. 
Besides letting you find out who 
owns other sites and how to reach 
them. The term virtual host means 
that all your traffic really goes 
through the ISP’s server. A typical 
ISP might host dozens or even hun- 
dreds of accounts. To the web, they 
all look like separate urls. But these 
are all really one server. 

You can decide how conspicu- 


ous you'll want to make your relation 
to your ISP’s host site. You can ask 
to be listed on their home page, or 
you can keep your involvement with 
any ISP totally invisible. The former 
gives you more local hits; the latter 
looks far more professional. Besides 
letting you move away at any time. 


Set Some Goals 


The single most important step 
in setting up a web site is deciding 
what you want those pages to do for 
you. A very good starting point is to 
gather together all those tools you 
need for your own personal web 
access. If you let your site serve as 
your personal gateway to the net, 
chances are that others also will. 

Plain old lists of links tend to be 
dull and dumpy. Especially those 
that are ripped off from another site. 
But fewer links carefully chosen and 
well annotated can be welcome. 

If you are going to provide lots of 
links, do try to become the definitive 
gateway to some area of expertise. 

And test all those links often. 

The three most important fea- 
tures to offer on your web site are 
content, content, and content. 
Unique and well thought out sole 
sourced content that simply is not 
found elsewhere. This always was 
and still remains the key secret to a 
successful site. 

It's very important to continuous- 
ly update your site. Adding new stuff 
so visitors have a good reason to 
come back. The key rule here is con- 
tinuous small improvements. Budget 
at least 20 hours per week for work 
on a site of medium complexity. 

Do avoid all excessive glitz. 
Cutsey animation, fancy sound clips, 
frames, and humongous images only 
annoy and slow down your viewers. 
Besides getting old in a real big 
hurry. 

Remember that a bored viewer 
or an impatient viewer is a gone 
viewer. It’s far better to have some- 
what of a “retro” look in a fast and 
elegant site than it is to overload it 
with the latest of useless “gee whiz” 


geegaws. 
Creating the Pages 


Actually making your web pages 
is not that big a deal. The simplest 
and easiest way is to “borrow” the 
plans from sites you like and modify 
them using Netscape Gold. Just do 
be sure your editing is heavy enough 
that the final product bears no 
resemblence to the original. Then 
carefully look at your HTML code 
using an editor to make certain noth- 
ing is present but routine, stock, and 
fully legal code. Never use any 
image that is not clearly public 
domain or otherwise legal. 

Just find a page you like and 
click on edit. This will download the 
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code to your site for modification. 
No, you don’t necessarily have to 
learn HTML. But the more HTML you 
do learn and the better you use it, 
the more easily you can resolve 
page problems and perform more 
unusual page tasks. 

Tricks using tables are especial- 
ly useful in formatting a page so it 
looks the way you want it to. 

There's scads of “build your own 
home page” software packages out 
there. | personally do not use any of 
them. When | must use HTML, | rely 
on good old Netscape Gold to create 
the site pages, helped along by an 
occasional touch-up of my raw 
HTML code out of a text editor. 

Otherwise, | will use the infinitely 
superior Adobe Acrobat. | send all 
my raw PostScript “gonzo” routines 
to Acrobat Distiller. This gives you 
total control of exactly what your end 
user will see. Fully searchable, 
expandable, and smoothed. Ina 
wide variety of high-quality fonts and 
graphics of stunning quality. All byte 
served from a single and short file. 

Using free readers that are 
widely available online. 


Promoting your Site 
There are untold millions of web 


pages. How do you let others know 
about yours? 


RESOURCE BIN 


First and foremost, you'll want to 
go to the major search engines and 
hit on their register url buttons. Start 
with www.hotbot.com and 
www.altavista.digital.com. Then you 
mine that long list at 
www.wp.com/resch/search.html. 

There are commercial services 
that — for a fee — list your site with 
dozens or hundreds of search 
engines. One site that also will do a 
free registration for you of the dozen 
biggest services is at 
www.2com.com. 

A tutorial and promotion links 
are at www.ep.com/faq/weban 
nounce.html. 

Your second free promotion ploy 
is often overlooked. Be sure your sig 
file on your E-Mail has your home 
page and a mini-advetorial in it. 

Many of the newsletters and 
mags in the sidebar do site reviews. 
Make sure they're all aware of your 
site. A simple “please review my site” 
will almost always work far better 
than many pages of hard sell. 

It is important that all the major 
keywords for your site show up early 
on your home page. Or are other- 
wise included in your HTML code. 
Trying to trick any search engine into 
giving you an earlier listing is usually 
futile and often will have the exact 
opposite effect. Note that many 
search engines cannot find dynamic 


pages. 
Printed Resources 


Most of the better info about the 
web is, in fact, on the web. So, surf- 
ing should be your foremost route for 
resource tapping. There are bunches 
of mags and newsletters about web 
topics. I’ve gathered up a sampling 
of them for you in the sidebar. 

There are literally tons of books 
on starting your up own web page. 
But some of them are appallingly 
bad. You can search for the better 
ones at http://www.tinaja.com 
/amlink0O1.html. To spot the more 
useful texts, pay careful attention to 
the user reviews. 


For More Help 


Useful links to the search 
engines, newsgroups, directories, 
reference sites, registration, promo- 
tion, clip art, and other web-oriented 
utilities are found at 
www.tinaja.com/webwb01.html. Free 
web-related insider tutorials are at 
www.tinaja.com/weblib01.html. 

Step-by-step info on getting 
online appeared back _ in 
RESBN56.PDF, while hints on web 
surfing and research are found in 
RESBN55.PDF, RESBN60.PDF, 
RESBN61.PDF, RESBN64.PD1, as 


well as in RESBN71.PDF. 

Lots of Acrobat help is found at 
www. tinaja.com/acrob01.html. One 
good Acrobat newsgroup is 
comp.text.pdf. One of the many 
sources for free Acrobat readers is 
www.adobe.com. Extensive free 
technical notes and development kits 
are also offered. 

Finally, web page design help is 
found at www.tinaja.com/info01 html. 

Let's hear from you. NV 


icrocomputer pioneer and guru 

Don Lancaster is the author of 
35 books and countless tech arti- 
cles. Don maintains his no-charge 
US tech helpline found at (520) 
428-4073, besides offering all of his 
own books, reprints, and consulting 
services. Don also offers a free cat- 
alog full of his unique products and 
resource secrets. The best calling 
times are 8-5 on weekdays, 
Mountain Standard Time 

Don is the webmaster of his 
Guru's Lair found 


reprints and preprints of all Don's 
columns and ongoing tech support 
appear here. You can reach Don at 
Synergetics, Box 809, Thatcher, AZ 
85552. Or send any messages to 
don @tinaja.com. 
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CABLE VIEWERS .. .get back to your BASIC Cable Needs 
Call 1-800-577-8775 


For information regarding all of your BASIC cable needs. 
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ELECTRONICS 
=m © & A 


In this column, I answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn't 
replace the Tech Forum that you've grown to love and support. 
Instead, it will supplement it, so feel free to participate as always with 
your questions and answers. You can send your questions to me by 
E-Mail at g&a@nutsvolts.com, or by snail mail at Nuts & Volts 
Magazine, 430 Princeland Ct., Corona, CA 91719. 


What's Cip: 

What happens to your PC in the year 2000? Parallel printer port 
tester. This month's fun circuit is an IR model train detector. Then 
there are the usual fixes: a broken fax power supply, two broken 
scopes, and more on refueling toner cartridges. A great Reader's 
Tip on upgrading to Win 95 and a WinWord question. Finally, do 
you need an atomic clock? 
@eeeoeeeeeoeeeeeoeoeoeoeoeeoeoeoeoeeeeoeeeeeeee eee ees 


Refill, Refurbish, or Refuel? 


Q. | own a Canon PC-7 copier that uses an A-30 cartridge, and I, too, 
would like to refill my own copier toner cartridges as you suggested in the 
Mar. '98 issue. When | called Global Computer Supplies for a refill kit, 
though, | struck out. They didn't seem to have a toner kit for my 
machine/cartridge. Would any of the many, many sizes and brands of 
toner refills sold at Staples or Office Max be okay to use? Can you sug- 
gest another source? 

Ping Chun KH6ALN 

via Internet 


A. I'm sorry, but | think you read my answer wrong. | <don't> encour- 
age all readers to refill their toner cartridges. There's a lot more to 
recharging a toner cartridge than just adding new "ink." Many car- 
tridges have internal parts that need to be replaced, too. And while 
the refurbishing kits contain these delicate components, the fix can be 
tricky. That's why most suppliers limit their sales to companies and 
not individuals. Yes, Global Computer Supplies (1-800-845-6225; 
http://www.globalcomputer.com) has refill kits for select cartridges, 
but certainly not all. So in answer to your question, the refills sold by 
Staples and Office Max won't work. These are toners for floor-model 
copy machines. | did a search for refurbishers for your particular A-30 
cartridge and discovered a wide range of prices from $50-S120. Now 
that you're properly warned about the dangers, if you still want to do 
it yourself, | located a vendor (Morackt, 708-598-0580; 
http://www.mallbox.com/morackt/cartridge.html) who sells a A-30 


Converters: 10 50 100+ 

Panasonic: TZPC175 ..$75.00 $69.00 $65.00 

Centurion CF-3000 ....$65.00 $60.00 $55.00 

DRZ-3 or DRX-3-105 .. . $29.00 $25.00 $18.00 
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refill kit for $19.95. Although I talked to a salesperson, | haven't seen 
it, so caveat emptor. 


Choo Choo Sensor 


Q. In the model railroad hobby, detection of a train at a certain point is 
important. | need a simple and cheap IR detector that can operate a 12- 
volt relay over a distance of up to 8 inches when the train passes by. It 
doesn't have to latch, simply trigger when the IR is blocked. 
Walter Bringsauf 
Towaco, NJ 


A. That simple? Sure. You can find all the parts you need at your local 
Radio Shack. Because it's small scale RR, you'll want to use small 
emitters and detectors, like the Radio Shack 276-142. This is a 
matched pair that measures just 1/4-inch in diameter. When the pho- 
totransistor detects an IR source, it conducts; when the beam is bro- 
ken, it stops conducting. The touchy part is the ambient light which 
can overwhelm the sensor, so I'm serving up a medley of circuits for 
you to choose from. 
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The simplest circuit is shown in drawing (a), which consists of a 
phototransistor in a Darlington configuration. When light strikes the 
IR sensor, it forward biases the 2N2222A transistor and activates the 
relay (a small reed relay that consumes only 11mA of current). When 
the IR beam is broken, the relay drops out and the relay contacts 
open. This is the most sensitive design and the smallest. Circuit (b) 
uses a 4011 NAND logic gate for the detector. When both inputs are 
high (i.e., when IR light is present), the output is low and 2N2222A is 
off. When the light beam is broken, the output goes low and the relay 
pulls in, closing the contacts. The circuit has the advantage that you 
can adjust the sensitivity and it draws virtually no current in the 
standby mode — plus there are three spare logic gates you can use for 
whatever you wish. The final circuit (c) is the most resistant to ambi- 
ent light because it uses a modulated light source. IC] is a simple 555 
pulse generator driving the LED emitter (R1 adjusts the pulse rate). 
The heart of this circuit, though, is IC2, which is best described as a 
missing pulse detector. This circuit is sometimes used to detect relay 
chatter. The circuit is a one-shot monostable that's constantly trig- 
gered by the incoming IR pulses, which resets the multivibrator before 
Cl times out. If the beam is broken, pin 3 goes low until a new input 
pulse arrives. To calibrate the circuit, adjust RI until the relay drops 
out (you may have to juggle the value of R1 to get the proper 
response). Have fun! 


Switched RF Attenuator 


Q. I'm trying to find a switchable passive 75-ohm RF attenuator. This 
device existed many years ago and was intended to help CATV installators 
determine the attenuation required (CATV signals are always greater than 
the normal TV set can handle), after which a fixed attenuator could be 
inserted in the line. It was a small rectangular box that had a connector at 
each end and a row of toggle switches along one side. | believe the switch- 
es were arranged in a 1-2-4-8 decibel sequence so it could be switched in 
1dB increments (there may have been a 16dB switch as well). If you know 
where such a device can be obtained, I'd greatly appreciated it. 

Michael George 

via Internet 


A. Step attenuators, as they're called, are available from Pasternack 
Electronics (714-261-1920) and Pascall Ltd. (http:;//www.pascall 
.co.uk/rpage2.htm#ManSw). Some are portable, others are desktop 
size. Expect to pay $200-S500 for one. Most of today's step attenua- 
tors, though, are digitally controlled PIN diodes house in an IC pack- 
age (e.g., Mini-Circuits TOAT series) that you can buy for as little as 
$60.00. They work on the same principle, but instead of a switch you 
apply a five-volt signal to "dial-in" the wanted attenuation. Of course, 
you don't have to use logic gates; switches can be used, too, as I've 
shown below. 


Mini-Circuits TOAT 


These ICs can be cascaded in series to give you as much attenua- 
tion as needed. You can buy digital attenuator ICs from Mini-Circuits 
(1-800-654-7949; http://www.minicircuits.com) and M/A-Com (Allied 
Electronics, 1-800-433-5700; www.allied.avnet.com). If you're uncom- 
fortable with building RF circuits from scratch, Mini-Circuits also 
makes a cabineted step attenuator for a few bucks more ($90.00) with 
se connectors on each end and the attenuation taps along the 
sides. 


Scope Manuals 
Q. | bought two Tektronix analog oscilloscopes at a company auction. 
One of them, a 422 dual-trace portable, worked and the other one didn't. 
However, it seems my son turned on the 422 and left it on for a week or 
so before | caught it. Now it doesn't work either. | don't know whether it's 
a simple problem or if its little brain is fried. I'd like to get both fixed, or ‘at 
least diagnose the problems. | talked to the people at Tektronix and they 
want $290.00 just to open the thing up. | assume repairs are probably 
going to cost extra. Have you any suggestions as to a book or manual 
that | could use to explore the repair of these two instruments? Also, are 
you going to do an article in N & V on the repair of monitors? | thought 
that | read somewhere that you had one planned. 

Kim D. Port 
via Internet 


A. Let's take it one step at a time. First, the $290.00 that Tektronix 
quoted is a flat fee, parts included. However, you can buy a refur- 
bished 422 any day of the week for $250.00, so it's not a good deal. 
"Mr. Scope" (Bob Garcia, 845 Fairfield Drive, Marietta, GA 30068- 
2619, 770-977-5701) is a retired Tektronix engineer who repairs 
scopes at remarkably good prices. His typical repair costs for a 60- 
MHz transistorized Tek scope with calibration is about $125.00. Now 
if you think you can do it yourself, there are several places you can 
buy Tektronix manuals, all of which include a large troubleshooting 
section. Here are the best. 


Bob Lee 

R5-D3 Electronic Surplus 
Portland, OR 

Tel: 503-774-6560 


Ed Matsuda 

Test Equipment Manuals 
P.O. Box 390613 

San Diego, CA 92149 

Tel: 619-479-0225 

Deane E. Kidd W7TYR 


27270 S.W. Ladd Hill Road Manuals Plus 
Sherwood, OR 97140 P.O. Box 549 
Tel: 503-625-7363 TAD #601 


Tooele, UT 84074 
Linda Perkins Tel: 801-882-7188 
Manual Merchant 


E-Mail: linda_p@ix.netcom.com 


I've talked with many of these people over the years and they know 
their stuff. If they don't have what you want, they can direct you to 
someone who does (old Tek products have an almost cult following). 
Some prices are better than others (some manuals are originals; oth- 
ers are copies) so it pays to shop around. Finally, there's an excellent 
book, "Oscilloscopes: Selecting and Restoring a Classic,” by Stan 
Griffiths (E-Mail: W7N/@teleport.com) that's a must for the serious 
hobbyist's book shelf. As to the article on monitor repair, we ran one 
in Nov. ‘97 written by Don Doerr. For now, I'm on hold. 


Needs A Fax Fix 


Q. | have an Omnifax G77 fax machine with a crippled power supply. 
Most of the voltages can be confirmed with a DMM, but what appears to 
be the high-voltage portion is dead. The fuse is okay, so | must have an 
open circuit somewhere, but have been unable to successfully trace it. 
The high voltage to the switching circuit appears to be 167 volts. Can you 
offer any suggestions? 

Charlie Higginbotham 

via Internet 


A. Well, let's analyze the situation. You say MOST of the voltages are 
right, so | assume you have a solid +5V output. That tells us that the 
switching transistors are working, as is most of the power supply. 
This observation is reinforced by the fact that your line input voltage 
measures 167 volts. So the only thing left is that the rectifier diode(s) 
in the missing voltage are dead. Now, | don't know the specs of this 
particular power supply, but there may be a burned (open) resistor in 
that voltage line, too. Before I'd start tearing the power supply apart, 
though, I'd check for a cold solder joint on the fax board. Sometimes 
the voltage has a bridge from the top to bottom of the board, and a 
bad solder connection can easily cause the symptoms you describe — 
especially where the power supply plugs into the "motherboard." The 
first cure is to apply heat to the suspect solder joints, then plunge into 
the power supply if that doesn't fix the problem. 


WWVB 


Q. In Germany, | recently purchased an inexpensive small plastic "alarm" 
clock with an interesting feature. Once a day it would tune to a frequency 
which broadcasts a time reference, and then reset its time according to 
the received time standard. When it couldn't receive, it just uses "dead- 
reckoning" until such time as it could successfully receive the time data. 
The manual says it can receive the time signal up to 1500 km or more 
(about 1,000 miles) from the transmitter. Moreover, it runs on two AA bat- 
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teries. QUESTION: Do we have these clocks and time reference here in 
the US? | think I've seen a similar product advertised for sale in this coun- 
try, but it was quite expensive ($100.00 or more; | paid a small fraction of 
that in Germany). If so, can you suggest any info on the frequencies 
involved, and data formatting? 
Steve Roberts 
via Internet 


A. What an interesting question! | wasn't aware of this time standard, 
but as it turns out it's a very-low frequency (VLF) signal (77.5 KHz) 
derived from the PTB (Physikalisch-Technische Bundesanstalt) atomic 
clocks. The DCF77 carrier is modulated by a pseudorandom binary 
sequence that's sent twice each second. The clock frequency of the 
binary sequence is 645.833 Hz. Quoting from the DCF77 standard, 
"The timecode is encoded in the sequence by inverting the sequence 
or not. Not inverted sequence corresponds to a 0 bit. The sequence is 
alleged to be generated by a nine-bit shift register which is coupled 
back on positions 5 and 9. The polynomial might be: x9 + x4. + 1." I'll 
post the standard on our Web site (http://www.nutsvolts.com) under 
the name DCF77.TXT. The transmitter is located slightly southeast of 
Frankfurt, and has a power of just 50 KW, which means your alarm 
clock won't work on this continent. 

The closest thing we have to this service is WWVB. Broadcast on 
60 KHz from Ft. Collins, CO, this VLF signal contains imbedded clock 
signals similar — but not identical — to those of DCF77. My research 
shows that this service is in its infancy, but in time should evolve into 
something like DCF77. At the moment there are only a handful of 
WWYVB products on the market, and they're not cheap. However, the 
US clock products you're thinking about get their timing from WWV 
or WWVH, two shortwave stations. WWV broadcasts on 2.5, 5.0, 10.0, 
15.0, and 20.0 MHz from Ft. Collins, CO and WWVH broadcasts on 
2.5, 5.0, 10.0, and 15.0 MHz from Kauai, HI. Both stations broadcast 
precise one-second time intervals and complete time information in 
coded form in UT1 and UTC (Universal Time) time scales. And, yes, 
you're right about the price. Most NIST (National Institute of 
Standards and Technology) clocks sell for about $80.00. The WWVB 
clocks should sell for a lot less. 

| know this is belaboring the point, but while I'm on the subject of 
time and date, let me point out a free NIST service, called Automated 
Computer Time Service (ACTS), that lets you set your computer clock 
to the exact nanosecond. Using ACTS requires only a modem and 
some simple software, like WINACTS (Windows) or PCTIME (DOS) pro- 
vided by NIST. You can find both programs on our Web site. When a 
computer connects to ACTS by telephone, it receives an ASCII time 
code. The information in the time code is then used to set the comput- 
er's clock. 


Parallel Port Problems 


Q. In September, | purchased four 200 MHz Pentium computers. Over the 
months, three of them have stopped printing on the parallel printer port, 
which is odd because the computers were purchased from different ven- 
dors. | can print on the serial COM1 port, however, when the LPT1 port is 
selected, the printer problem message is returned. Is there a specific chip 
that handles the parallel printing chores that | can replace? | have done 
the usual diagnostic testing including changing printers, printing from my 
lap top, reloading the drivers, checking printer cables etc. | am operating 
from overseas. Calls to the vendors have not been successful, and at 
$7.00 a minute is very expensive. | cannot ship the units back to the USA 
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for reasons also associated with costs and bureaucratic import/export red 
tape problems. Any help, or suggestions that you can provide will be 
greatly appreciated. 


Gordon White 
Cote D'Ivoire 


A. Think about it. You have four PCs with nothing in common. That is, 
they came from different vendors and the likelihood of them having 
an identical motherboard is slim. Even if they use the same printer 
I/O chip, what's the chance that three of the four would fail within 
months? So that narrows down the search to software — the common 
denominator. Now, I don't know how long you've been in your part of 
the world, but | can tell you there's a thriving bootleg software market 
in both Europe and Asia, and with you being on the west coast of 
Africa, your software probably comes from one of these sources. 
Mostly, the software bandits get around US patent laws by changing 
a couple of lines of code. It could be this code change that's causing 
your problem. Here's an easy way to check it out. Wire up a printer 
port test connector like the one shown below. 

Plug this adapter into the 
printer port and type MSD 
(you can find a copy of 
MSD.EXE on our Web site) 
from the DOS prompt. If nec- 
essary, reboot your system 
from a DOS floppy and navi- 
gate to the DOS directory. 
The MSD utility surveys the 
system's hardware and its 
current status. Select the par- 
allel port option and see if the 
PC recognizes a printer. 


Award Award 
486DX 


640K, 46128K Ext, 


Came Adapter 


It should say that the printer is on-line, not out of paper, and not 
busy. If it doesn't, you have a hardware problem. If it finds the printer, 
and things still don't work, you have a software problem. To isolate 
the problem to a specific program, have all your applications print to 
the null printer (the connector above) and expect your software to say 
something like "File Printed." If the application returns an error print 
message, that's the culprit. Then what? I don't know. Read the docu- 
mentation, try tech support (right, sure!), or upgrade to something 
that works. 


WinWord Tricks 


Q. I've used Word for Windows 6.0 (WinWord 6.0) for many years and ran 
across something | can't correct. Yes, I'm an expert wordsmith, and know 
my way around this program. But last night | downloaded a WinWord 
page that sent me into a tailspin. All of the sudden my work space shrank 
to almost nothing. | had boarders here, there and everywhere — hardly any 
working space — I'd guess about 1/4 my original screen! | went into View 
to correct it, but to no avail. | suspect a virus. Do you know which one it 
may be? Maybe a Macro virus? 
BigBoy 
via Internet 


A. No, you aren't infected. It’s simply a formatting change caused by 
the download. To restore your previous format, look in the upper right 
corner of the work sheet. If you're using Windows 95, you'll see three 
icons, an underline, a square, and an X. Click on the square, which 
now becomes two smaller squares and enlarges the work area. If you 
use Windows 3.1, the sizing icons are the up and down arrows. It's 
also possible that your attempts to fix the problem have created oth- 
ers, so pull down the View menu and select Normal. If you played 
with the Zoom setting, put it back to 100%. 


Ray Marston looks at anti- 
burglary and burglar alarm 


principles in this month's 


SYSTEMS AND CIRCUITS = _ 
dummy alarm bell housing to the front of 
ho 


he best known and most widely 
used type of electronic security 
unit is the ‘burglar’ alarm, which 
is designed to detect burglars 
attempting to break into protect- 
ed premises, but lets authorized individu- 
als roam freely within those premises, and 
to easily enter or leave their perimeter 


zones. 

To be really effective, burglar alarms 
must be used in conjunction with various 
physical defenses/deterrents and with reli- 
able locks, latches, and security windows, 
and their sensors and sirens must be 
located to give the best possible security 
to the individual premises that are being 


ed. 

Note that the main goal of an anti- 
burglary security system is that of deter- 
ring potential burglars from even trying to 
break into the defended premises; the bur- 
glar alarm is simply a back-up to that sys- 
tem and is thus of value only if the main 
deterrent security system fails in its task. 

To get the best value from any bur- 
glar alarm, the user must first learn the 
basic principles of anti-burglary protection, 
and must then use that knowledge to con- 
vert the basic burglar alarm into a device 
that gives a performance that is tailored to 
suit some specific security application. 

This month's episode of the series 
gives a concise outline of these various 
principles; next month’s episode will show 
a variety of practical build-it-yourself 
domestic-type burglar alarm and accesso- 
ry circuits. 


ANTI-BURGLARY 
BASICS 


THE BURGLAR 


A burglar is a person who forcibly 
enters houses or other premises with the 
intention of theft. To be burglarized is a vile 


rience. 

At best, the burglar may be a profes- 
sional who will enter your home and steal 
many of your personal possessions, some 
of which will have a sentimental value far 
in excess of their insured monetary cost. 
The next day that same burglar will proba- 
bly sell those precious goods for a trivial 
amount of money, and then go and rob 
someone else. 

At worst, your burglar may be a 
demented amateur who enters your home 
with a heart full of hate, intent on stealing 
your cash and destroying or desecrating 
everything else. He will slash your furni- 
ture and clothes, urinate on your bedding, 
smear excrement and paint on your walls, 
and try to smash or burn everything else. 
This type of burglary is so repulsive that 
many victims never recover from the psy- 
sees damage caused by the experi- 


Nee vulnerability to burglary is great- 
ly influenced by the location and nature of 
the premises in which you live or work, 


the house. 
=i If burglars decide to attack a house 
by Ray Marston | from the front, they usually enter the gar- 
den via the front gate and then try to enter 


the house by the front door or — if the 
and by the security precautions that you 
take to protect those premises. 

In all advanced Western countries, 
annual burglary totals are proportional to 
national population figures and are typified 
by those of the UK, which has a total pop- 
ulation of about 56,000,000. 

In the UK, the annual total of burglar- 
ies in the 10 years up to 1997 averaged 
about 900,000, of which approximately 
400,000 were domestic burglaries. 

Of these domestic incidents, almost 
three-quarters involved actual physical 
forced entry, and more than a quarter were 
walk-in burglaries in which the intruder 
entered the premises via an unlocked 
door or window or — in a small number of 
cases — by using a carelessly hidden 
spare front door key. 

For security purposes, all private 
premises can be regarded as defensible 


fortresses (houses or other buildings) that 

are surrounded by defensible outer border 8 

zones (private land, with outer fences and g 

hedges, etc.). S 
No burglar can reach your private 3 


fortress without first passing through at 
least one of its outer border zones, which 
thus form your first and most important 
anti-burglary defense areas. lf you use 
these areas sensibly, you will deter most 
burglars from even trying to break into 
your house. 


Figure 1 and the next two major sec- =—g= EY or 
tions of text help illustrate some of the ES CE Pavement 
basic defense principles of these areas, lg eile 
specifically applied to medium-sized hous- 


es of the types found in many suburban 

areas. Figure 1. Diagram showing the outer border defense zones of typical 
UK-style mid-terrace and semi-detached houses (see text). 

FRONT OUTER BORDER 

DEFENSE ZONES 


Most burglars make an 
unobtrusive visual study of a 
building by walking or driving 
casually past it to determine 
whether or not it seems an easy 
or a not-worth-the-risk target for 
burglary. Their main goal is to get 
into and out of the premises unob- 
trusively so, therefore, they like 
houses that have their front gar- 
dens enclosed by high shrubs or 
bushes, or are shrouded in dark- 
ness at night, or seem to be unoc- 
cupied, or have no obvious anti- 
burglary protection. 

Most potential burglars can 
be scared off by taking simple pre- 
cautions such as fitting the build- 
ing with time switches that auto- 
matically operate house lights at 
various times, or by leaving a 


radio switched on when the house — Pressure mat switch under 
is empty, or by fitting a real or porch mat activates ‘sound’ alarm 
Figure 2. Diagram showing Wall and shrubbery heots Snited , 
to a maximum of 


various burglar deterrents 
reer ‘opening gate’ 


used in the front outer 
Frontal border (wall) of property — sound generator uni 


border zone of a semi- 
detached house. 
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Figure 3. Diagram showing basic arrangement of an IR light-beam 
side entrance defense system. 
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Figure 4. Diagram showing various burglar deterrents used in the rear 


border zone of a semi-detached house. 
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house has a side entrance — by forcing 
the side gate and then entering the house 
from the rear. 

Burglars know that some people hide 
a spare front door key in or near the porch 
when they leave the house, and burglars 
often make a quick search for such a key. 


house against 
and are illustrated in Figures 2 and 3: 


(1) Limit all front garden shrubbery to 
a maximum height of 1.3 meters. 

(2) if your house front is poorly 
lit at night, fit it with an automatic 
PIR-activated porch lighting system. 

(3) If your front gate is a self- 
closing type, fit it with a device that 
generates a distinctive sound as 
the gate is opened. 

ae att 
ted with automatic PIR-activated 
lighting, place a hidden pressure 
mat switch in the porch and use it 
to activate a bell or other waming 
device when anyone treads on it. 

(5) Deter burglars by fitting a 
real or dummy alarm bell box to the 
front of the house, by fitting the 
house with time-switch operated 
lighting, and by leaving a radio 
tumed on when the house is unoc- 


trap 

(7) If you have a side 
entrance, fit it with a robust and 
lockable gate at its house-front 
end. Fit the side entrance with 
some type of intrusion-detecting 
alarm device that will activate if any 
unauthorized person enters the 
side entrance (even if they do so 


by climbing the gale), but wil not 


typical 

and are best defended by a PIR 
alarm fitted with a ‘corridor’ type of 
lens, or by an IR dual ‘light beam’ 
alarm of the type described in Part 
5 of this series. Figure 3 shows the 
basic arrangement of a suitable 
two-beam IR light beam alarm 
system. 


In Figure 3, the IR dual-beam 


transmitter (Tx) is fixed to the side gate — 
near its ‘fence’ edge — and is aimed diag- 
onally along the length of the side 
entrance, at a height of about one meter, 
towards the IR receiver (Rx) unit, which is 
fixed to the house wail at the far end of the 
entrance. Thus, the beam’s Tx to Rx con- 
tact will be broken if the gate is opened, or 
if any adult person moves along the side 
entrance when the gate is closed. 


REAR OUTER BORDER 
DEFENSE ZONES 


of all house break-ins 
occur at the back of the home (where the 
burglar is least likely to be seen), usually 
via a window. To reach the house, the bur- 
glar must cross the garden and patio 
areas, and usually reaches these by 
climbing a back or side fence or via a side 
entrance; homes with rear access via a 
shared passage or driveway are very vul- 
nerable to this type of break-in. 

Once a burglar has entered one gar- 
den, he can easily gain access to adjacent 
Seto skdeonlas fave haeilarany et 
sometimes breaking into several houses 
or their sheds or garages in a short space 
of time. Thus, basic rules for protecting 
homes against attack from the rear are as 
follows, and in some cases are illustrated 
in Figure 4: 


(1) Burglars treat garden sheds and 
garages as valuable sources of tools and 
equipment for the break-in and for later 


, always 
fit your shed and garage with a simple bat- 
tery-powered alarm that activates 
a loud siren and a light strobe if not dis- 
abled (via a secret switch) within about 20 


alarm, so that the alarm sounds if the lad- 
der is moved. 

Sd et dl eco aagrae gr 
a passage or driveway, protect the top o 
your back fence/wall with barbed wire or in 
some other way. 

(ay ook BRON io protease 
fences against a burglar who wants to 
climb over them. , however, the 
burglar is climbing them to reach the back 
of your house via the patio area, which 
can easily be protected via a PIR-activat- 
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Figure 5. Ground floor plan of a semi-detached house, 


showing suitable positions for anti-burglary defenses. 


ground level, as shown in Figure 4. 

If an IR light-beam is used, it must be 
positioned so that its beam cannot be bro- 
ken by carelessly placed patio furniture or 
by growing shrubbery. Ff 

(5) Sometimes the burglar may climb 
your garden fences to reach an adjacent 
property. You can detect this type of intru- 
sion with an IR light-beam alarm unit that 
is aimed along the length of the rae 
between the house and the garden shed 
(see Figure 4). 

(6) If your house has a shared side 
entrance that leads to a pair of garages, 
mount a dummy TV camera (with a 
built-in flashing LED that is powered from 
a remote battery) in a hard-to-reach posi- 
tion on the apex of the garages, aiming it 
along the entrance so that it is clearly vis- 
ible from the street, as a burglar deterrent. 


FRONT-DOOR ROBBERS 


The easiest way to get into some- 
one’s house is to simply knock on the front 
door and, when it opens, either barge or 
trick your way into the premises. Small- 
time crooks (including small children) 
often use the latter technique to carry out 
petty robberies, typically arriving as a pair 
and getting into the house on a flimsy pre- 
text such as using your phone to make an 
emergency call, or asking for a glass of 
water, etc. One of the pair then keeps you 
busy with idle chit-chat while the other per- 
son searches the house for loose cash 
and trinkets. The basic rules for protecting 
ar against this type of robbery are as 

lows: 


(1) Fit your front door with a security 
chain, and never unhook it unless you are 
sure it is safe to do so. 


PIR movement detector 
protects most of the hall 
and lower stairs area 


Figure 6. Block diagram of a basic burglar 


alarm system. 


innocent looking children) into your 
house at the same time. 

(5) Never, ever, under any cir- 
cumstances, leave a total stranger 


Pressure mat switch hidden 


protects entire lounge area 
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(2) Buy a fixed or mobile 
self-latching panic-button alarm, 
and keep your finger on its but- 
ton whenever you open the front 
door to a stranger. 

(3) Never allow anyone 
(including children) into your house unless 


you are absolutely sure it is safe to do so. allow two or more 
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alone in any part of your house; if they 
have the impertinence to ask to be left 
alone (to make a ‘private’ telephone 
call), immediately order them to leave 
the house and then inform the local 
police. 
THE HOUSE 

If the would-be burglar has suc- 


CONTROL PANEL 
_ toe 


Figure 7. Typical basic form of a modern burglar alarm control unit 
and its control panel. 


(4) Never, under any circumstances, 
more strangers 


cessfully passed through your building's 
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n.c. sensor 


To alarm 
system 


Figure 8. Method of enabling and disabling sensors switches via 


$2; (a) series-connected, n.c., (b) parallel-connected, n.o. 


Start to do physical and costly damage to 
the actual building by trying to break into it. 
His chances of breaking in are reduced 
(but the cost of the inflicted damage is 
increased) if the house is fitted with strong 
outer doors with robust locks/latches, and 
with double-glazed self-locking windows. 

You can greatly reduce the crook’s 
chances of committing a successful bur- 
glary by fitting the house (or other build- 
ing) with a properly designed burglar 
alarm system 


Any building can, for crime preven- 
tion purposes, be regarded as a box that 
forms an enclosing perimeter around a 
number of interconnected compartments. 
This ‘box’ is the shell of the building, and 
contains walls, floors, ceilings, doors, and 
windows. To commit any crime within the 
building, the intruder must first break 
through this shell, which thus forms the 
owner’s first line of house defense. 

In most houses, the most vulnerable 
parts of the shell are its doors and win- 
dows, but ceilings are also vulnerable 
(often via a trap door and loft space) in 
some top-floor flats and apartments, and 
in many commercial buildings. 

Once an intruder has entered the 
building, he can move from one room —or 
compartment — to the next only along 
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paths that are predetermined by the layout 
of internal doors and passages. 

In moving from one compartment to 
the next, he must inevitably pass over or 
through certain spots or areas in the build- 
ing, as is made clear in Figure 5, which 
shows the ground-floor plan of a medium- 
sized house, together with suitable posi- 
tions for anti-burglary devices/sensors 
such as PIR movement detectors, pres- 
sure mat switches, and reed-and-magnet 
‘contact’ switches. 

Thus, if an intruder breaks into this 
house via the kitchen (which has its outer 
door protected by a reed-and-magnet con- 
tact switch), or via the downstairs cloak 
room (via the side window), he can only 
reach the rest of the house by entering the 
hall, which is well protected by a hidden 
pressure mat switch and by a PIR move- 
ment detector, which also protects the 
front door and most of the stairway. 

The entire lounge is well protected by 
another PIR unit, which is aimed away 
from direct sunlight (a common cause of 
false alarms in PIR units), but will respond 
instantly if anyone enters the room via its 
main door or its patio doors. 

The dining room is not individually 
protected, since it can only be accessed 
by its doorway (which is protected by the 
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Figure 9. Block diagram of a high-quality external siren unit. 


hall's PIR unit), or via its bay window, 
which (if the windows are clearly visible 
from the street) is a very unlikely attack 
point. 

Thus, the entire ground floor of this 
house is adequately protected by just two 
PIR units and two detector switches. The 
upper floor can be protected with similar 
simplicity. 

Note in Figure 5 that the burglar 
alarm’s main control panel is situated in 
the hall, where it can be conveniently 
operated (via a security key) on entering 
or leaving the house, or prior to going up 
the stairs (to go to bed), or immediately 
after coming down the stairs (after getting 
out of bed). 

The basic operating details of the 
burglar alarm system and its control panel 
are described in the next major section of 
this article. 


BURGLAR ALARM 
BASICS 


THE BURGLAR 
ALARM SYSTEM 


Most modern domestic burglar alarm 


® TEL : (310)515-5085/756-7710(FAX) 


systems consist of a number of switched- 
output intrusion sensors (contact switches 
and PIR units, etc.) and a ‘panic’ button, 
which have their outputs coupled to the 
inputs of a master control unit that 
processes the received signals and — 
when appropriate — activates a built-in 
medium-power audible alarm and can — if 
required — also activate a high-power 
external siren or bell. The burglar alarm 
system's block diagram thus takes the 
basic form shown in Figure 6. 

Note in Figure 6 that the alarm sen- 
sors are arranged in blocks or groups, 
each of which is allocated a specific ‘zone’ 
input connection point on the main control 
unit. The basic idea here is to divide your 
property into a number of distinct defense 
zones, each of which can cover any 
desired area and can have its defenses 
enabled or disabled via the master control 
unit's control panel. Suppose that the 
house shown in Figures 1 to 5 is divided 
up into the following four defense zones: 


Zone 1 = External defenses (shed, 
side-entrance, patio, and garden). 

Zone 2 = Entire upper floor of the 
house. 

Zone 3 = The ground floor, except the 
lounge and the hall pressure mat. 

Zone 4 = The lounge and the hall 
pressure mat. 


With this defense system, superb 
round-the-clock anti-burglary protection 
can be obtained by switching the zones in 
the following ways to suit the following cir- 
cumstances: 


When the house is empty, all four 
Zones should be enabled, thus giving total 
protection. 

When the house is occupied during 
normal daylight hours, but the garden area 
is unused, only Zone 1 should be enabled. 
If only the garden and ground floor are in 
use, only Zone 2 should be enabled. 

In the evening, if only the lounge is in 
use, Zones 1, 2, and 3 should all be 
enabled, thus protecting the occupier 
against the opportunist burglar who 
sneaks into the building while the family is 
watching TV in the evening. (Almost a 
quarter of all domestic burglariés occur 
when the house is occupied, with the 
occupiers either watching TV or asleep in 
bed. 


At night, when only the upper floor of 
the house is occupied, Zones 1, 3, and 4 
should all be enabled. 

Note that the ‘panic’ button is normal- 
ly enabled even when all four Zones are 
disabled, thus giving the owner non-stop 
protection against thugs. 


ENTRY/EXIT DELAY 


In the basic type of system described 
above, the Zone 1, 2, and 4 defense cir- 
cuitry sounds an alarm instantly if an intru- 
sion is detected, but the Zone 3 defense 
circuitry (which defends the front door 
entry/exit and control panel areas) has 
built-in ‘entry/exit’ operating delays of 
about 45 seconds, thus giving the sys- 
tem's key-holder limited freedom to pass 
through the Zone 3 defense area (to enter 
or leave the house or to operate the con- 
trol panel) without sounding the alarm. 

This delay action is such that, when 
the owner enables Zone 3 via a key switch 
prior to leaving the house or going to bed, 
the Zone does not become active until the 
end of the 45 second ‘exit delay’ period; 
when the owner later passes through 
Zone 3 again to deactivate the alarm via 
the key switch, the Zone’s sensors instant- 
ly detect the intrusion and activates a low- 
level ‘warning’ beeper, but only activates 
the main siren if the owner fails to reset 
the alarm (via the key switch) by the end 
of the 45 second ‘entry’ delay period. 

Thus, the entry/exit delay facility 
gives the key holder reasonable freedom 
to move about the house without activat- 
ing the main siren, but gives full protection 
against unwanted intruders who do not 
have a suitable key. 


THE MAIN CONTROL 
UNIT/PANEL 


The main control unit is the effective 
‘heart’ of the burglar alarm system, and 
can be managed via a control panel. In 
simple units, the panel enables the unit’s 
main functions to be selected via a four- 
way master key switch (usually marked 
TEST, OFF, ON, and RESET). 

Most modern control units take the 
basic form shown in Figure 7 and are pow- 
ered from the domestic AC power lines via 
a built-in DC PSU that also provides an 
auxiliary DC power output. 

The control unit should ideally also 
have a built-in rechargeable battery that is 
normally trickle-charged by the PSU, but 
takes over the PSU's main functions if the 
AC supply fails or is deliberately interrupt- 
ed 


Modern control units usually have a 
built-in medium-power siren, plus a facility 
for activating a high-power external siren; 
ideally, the external siren should (to mini- 
mize the chances of generating publicly 
annoying false alarms) not activate until at 


| least 30 seconds after the built-in siren 


has activated, and must (to conform to 
local noise control regulations) turn off 
automatically after a maximum period of 
about 15 minutes. Most units also have a 
built-in ‘tamper’ switch that (except when 
the master key is set to the TEST or 
RESET positions) activates the built-in 
self-latching siren if the unit's case is 
opened. 

The unit’s control panel usually takes 
the basic form shown in Figure 7 but, in 
practice, often uses electronic keypad 
(rather than electro-mechanical) control 
switching. 

In this diagram, key-operated switch 
$1 selects the unit’s main functions, and 
toggle switches S2 to S5 allow individual 
defense zones to be enabled or disabled. 

When S1 is set to the TEST position, 
the unit's tamper switch and the external 
alarm are disabled, and the internal alarm 
operates in the non-latching mode. 

When $1 is set to the ON position, 
the system is fully active and the internal 
alarm operates in the self-latching mode. 

When $1 is set to OFF, all four sen- 
sor zones are disabled, but the self-latch- 
ing PANIC facility is fully active. If the 
alarm is activated in the self-latching 
mode, the alarm can only be turned off by 
first removing the cause of activation and 
then unlatching the alarm by moving S1 to 
the RESET position. 

In traditional hard-wired alarm sys- 
tems, the sensors that connect to the 
alarm’s various ‘zone’ input points usually 
take the effective forms of contact switch- 
es, which can easily be enabled or dis- 
abled by the S2 to S5 toggle switches 
shown in Figure 7. 

Figure 8 shows the connections for 
turning individual sections of the alarm 
sensor network on or off. Series-connect- 
ed n.c. sensor networks can be enabled or 
disabled by wiring them in parallel with S2, 
as shown in Figure 8(a); the sensors are 
enabled when S2 is open, and are dis- 
abled when S2 is closed. 

Parallel-connected n.o. sensor net- 
works can be enabled and disabled by 
wiring them in series with S2, as shown in 
Figure 8(b); the sensors are enabled when 
$1 is closed, and are disabled when S1 is 


open. 
THE EXTERNAL SIREN/ALARM 


The medium-power siren built into 
most modern control units usually drives 
an efficient piezo-electric output transduc- 
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er and operates at a fairly high audio fre- 
quency (typically 1.5KHz to 4KHz); this 
type of siren floods the house with sound, 
but such sound attenuates rapidly with 
distance. 

Sirens designed for external use nor- 
mally use an efficient horn-type loud- 
speaker as their output transducer and 
typically operate in the 800Hz to 1.2KHz 
audio range, which offers good long-dis- 
tance acoustic coverage. 

Both types of siren normally generate 
an attention-grabbing multi-tone (pulsed, 
warbled, or swept) sound, rather than a 
tiresome monotone sound. 

Extemal sirens are usually enclosed 
in a weather-proof bell-type alarm box that 
is screwed to the 
house front. The 
box often incorpo- 
rates a_ flashing 
alarm beacon that 
activates at the 
same time as the 
Siren. Low-cost 
units of this type are 
usually powered via 
a multi-cored cable, 
from the auxiliary 
power output termi- 
nals of the main 
control unit, and can 


be disabled by simply severing the power | 


cable, which must thus be protected by 
burying it in brickwork, etc. 

High-quality external siren units, on 
the other hand, are self-powered and tam- 
per-proof, and should (to conform to cur- 
rent design standards) meet the following 
basic design specifications: 


(1) The siren must be powered by an 
internal rechargeable battery that is auto- 
matically trickle charged in some way and 
has enough capacity to provide at least 
four hours of continuous alarm operation. 

(2) The unit must be designed so that 
the alarm is not triggered by a temporary 
failure in the trickle charging system, but 
will trigger if activated by the main control 
unit, or if the unit’s main feed cable is cut. 

(3) The box must incorporate tamper 
switches that automatically activate the 
alarm if the box’s cover is removed, or if 
the complete unit is forcibly removed from 
its fixing point (the wall). 

(4) The unit must incorporate a timing 
mechanism that automatically resets the 
siren (but not necessarily the beacon) 
after (typically) not more that 15 minutes 
of continuous operation. 


R 


eed-and-magnet 
window switch (n.c.) 
Reed-and-magnet 


door switch (n.c.) 


Window foil 
‘switch’ (n.c.) 


Figure 9 shows the block diagram of 
a high-quality external siren unit that is 
powered by a built-in battery that is trickle 
charged via the control unit's auxiliary DC 
output terminals. This system is designed 
so that the control unit’s ‘alarm’ output is 
connected to the siren unit's input via n.c. 
switch S1, which is loop-wired in series 
with the siren unit's two built-in n.c. tamper 
switches. 

One of these (S2) is connected to the 
unit's box cover and opens if the cover is 
removed; the other (S3) is connected to 
the unit's back plate and opens if the unit 
is pulled away from the wall. Thus, the 
siren activates if S1 opens, or if the main 
feed cable is cut, or if the box cover is 
removed, or if the unit’s back plate is torn 
from the wall. 

If any of these conditions occur, the 
unit's built-in light strobe activates for the 
duration of the o.c. condition (or until the 
battery is exhausted), but the multi-tone 
siren (which is controlled by a 15-minute 
auto-timer and control logic) activates as 
soon as the o.c. condition occurs but 
resets again when the o.c. condition ends 
or — if the o.c. condition persists — after 
a maximum of 15 minutes. 
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Figure 12. Simple adaptor circuit can 
be used to activate a wireless contact 
sensor unit via an n.o. switch such as 


a pressure mat type. 


WIRED VERSUS WIRELESS 
ALARM SYSTEMS 


Modern commercial burglar alarm 
systems are usually microcontroller 
based, use a keypad type of control panel, 
and incorporate an event recorder that — 
if a break-in occurs — records the precise 
order in which the various defense zones 
are invaded. Such systems come in two 
basic types, being either ‘wired’ or ‘wire- 
less’ systems. 

In wired systems, all zone sensors 
(PIR movement detectors, contact switch- 
es, etc.) are cable wired to the main con- 
trol unit which, in turn, is wired to the exter- 
nal siren unit. Such units are time con- 
suming and (since they use lots of inter- 
connection cable) messy to install. 

In wireless systems, all major zone 
sensors incorporate a wireless Tx unit that 
communicates (via a coded 418MHz or 
458MHz RF signal) with a matching wire- 
less Rx unit that is built into the main con- 
trol unit; the Tx unit signals to the Rx unit 
if an alarm, tamper, or low-battery condi- 
tion occurs. Such systems are very easy 
and clean to install, but are 
more expensive that normal wired sys- 
tems. 


All domestic wireless systems are 
provided with a key-fob style Tx unit that 
can be used to remotely set or unset the 
main alarm unit and to act as a ‘panic’ 
switch that can remotely activate the 
alarm siren at any time. Sensor units such 
as contact and PIR transmitters are bat- 
tery powered (usually by a PP3 type bat- 
tery) and —in approved designs — give at 
least six months of continuous operation 
per battery charge. 

Such units are permanently active, 
can transmit pre-settable identification 
codes, have a built-in tamper switch that 
initiates a full alarm condition if the unit is 
illegally opened, have a low-voltage detec- 
tor that wams of a failing battery condition, 
and incorporate sophisticated energy-sav- 
i circuitry that greatly extends battery 


PIR units, for example, transmit a 
brief alarm signal as soon as an intrusion 
is detected, but then automatically go into 
a (typically) 60 second shut-down mode 
before becoming active again. This tech- 
nique conserves power when a defended 
area is in normal ‘zone off’ use, but gives 
an instant intrusion warning if the zone is 


alarm-active. 

Domestic-type wireless alarm sys- 
tems vary greatly in price and . 
vide a total of 256 possible identification 


codes and only four sensor 
defense zones, to which the sen- 
sors can be individually matched 
by a built-in block of 10 miniature 
switches arranged as shown in 
Figure 10. 

Here, switches 1 to 8 enable 
cipal rds tsb 
tem’ code to be matched to that 


number to the sensor. 


up 
to 16 defense zones (identified by 
a four-bit ‘zone’ code). 

Note that, in wireless sys- 
tems, the main control unit identifies indi- 


a low-battery-voltage 
control panel.will display the fact. If only 
one sensor carries the Zone 3 code, the 
owner can quickly identify this particular 
unit and change its battery, but if several 
sensors carry the same code, the fault can 
ante hy tee ee nee a 


rer cris ‘contact’ sen- 
sors usually activate only when an n.c. 
period of at least 


switching or signal pick-up); such sensors 
can be used with any desired number of 
n.c. sensor switches (reed-and-magnet 
switches, window foil, etc.) that are loop 
wired in the basic manner shown in Figure 
11. They cannot be directly used with 
pressure mat switches, which are n.o. 
devices. 


Figure 12 shows a simple relay- 
based adaptor circuit that can be used to 
activate a wireless contact sensor unit via 
a pressure mat switch ik Heyl 
pH pi aes coheed 

n.o. switches), 

Here, 12V relay RLA has a coil resis- 
tance of at least 270R, and has one set of 
change-over (c.0.) contacts that have their 
n.c. pins wired to the input of the wireless 
sensor unit. 

RLA’s coil is wired in series with the 
12V supply via mat switch S1 and the par- 
allel C1-R1 combination. Normally, $1 is 
open, C1 is fully discharged, and the 
RLA/1 output contacts are closed. 

If S1 now closes, a heavy pulse of 
current flows RLA coil via C1 and 
$1, thus opening the RLA/1 output contact 
and activating the wireless contact sensor 
unit. If S1 remains closed, the RLA current 
ba a i Aaah tt hated rg tue 

by Ri) and (after a few hundred 
milliseconds) the RLA/1 contacts re-open. 
When S1 opens again, C1 slowly dis- 
charges via R1 until — after a delay of a 
minute or so — the system can again be 
reactivated by closing S1. This circuit thus 
draws zero quiescent current, and draws 
only a few microamps of mean current if 
S1 is closed for long periods. 


Next month’s installment of the 
series will describe some wireless 


alarm system cat and vari- 
ous types of intrusion sensor, and 
will present a variety of hard-wired 


build-it- ee burglar alarm cir- 


UEcile of 


-SIX-MONTH GUARANTEE 
(30-DAY MONEY BACK) 


Phone 630-616-8050 or Fax 630-616-8094 


For orders only: 1-800-742-2567 
HOURS: MON.-FRI. 8-6 CST « SAT. 10-2 CST 


Greenleaf Electronics ¢ P.O. Box 538 ¢ Bensenville, IL 60106 


TO NY T; A L L | ’S O R | G | N A L WHERE po pdhcsncseh orc ck BUSINESS 


TELEVIEW DISTRIBUTORS 


Vega One ORDERS ALSO ACCEPTED 


1- 800- 525- 0428 py. SALES 


Orders called in by 1:00 pm shipped same 5 shipping. “a 
NO NEVADA SALES °¢ Hours: M-F 9 


GIVE TELEVIEW TONY A CALL TODAY! 
1 -702- 253- 1852 - FAX1 -702- “253- hae 


YOUR CAB. 'S SINCE 1984 


The World’s Smallest Full-Featured HF-SSB Radio 


he SG-2020 is the perfect choice for base, backpacks or business trips. 
* Weighing in at just 4.5 pounds, the SG-2020 features fully adjustable 
output power from 0 to 20 watts PEP. ¢ Low current requirements in 
receive mode allow practical battery pack operation. ¢ A 
bullet-proof front end provides third order intercept at 
better than +18dB, virtually eliminating adjacent channel 
interference. * Designed with the portable user in mind, 
it comes complete with built-in, fully adjustable mode ‘B’ lambic keyer, 
VOGAD baseband speech processing and RF clipping. ¢ All this plus 
legendary SGC quality and reliability at an incredibly low price. 


For complete details on the 
SG-2020, see your SGC dealer, = 
or check out our website, : 


1-800-259-7331 


www.sgeworld.com 


PO. Box 3526 Bellevue, WA 98009 USA 
Phone: (425) 746-6310 Fax: (425) 746-6384 Email: sgc¢@sgcworld.com 


Write in 59 on Reader Service Card. 


TELEGRAPH 
KEYER 

Unique item for 
military collectors. 


J37 telegraph key, 
new in original 
government package. $49.95 


rubber tipped drive couplings, case new. Also Jones 
Model 1600-7 RPM scale 0-11,000 RPM w/accessories 
new. $35/ea. or 2 for $50 


MORGAN DATA 
SYSTEMS MODEL 8609 


Festa voltage or vege a 
‘Cu voltage soe 0 to 50 


Adj rae voltage a 
r pec capability. NEW. Price: $1 
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HAM GEAR 


FOR SALE 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769- 
1084. 


MOTOROLA GP-68 VHF (136-174MHz) 
or UHF (430-470MHz) commercial hand- 
helds 20 ch., DTMF keypad, PL/DPL, 
rapid 3 hours desktop charger 1200mAh 
battery, user programmable only $295 
ea. E-Mail: info@nsiradio.com Tel 253- 
946-2426 Fax 253-946-8311. NSI 
Communications, Inc. 


WANTED: ROCKWELL-Collins HF-80 
equipment, 851S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259- 
2011, 805-259-3830 (fax), bfl-jfs@smart 
link.net 


NEW PRODUCTS FROM S&S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter) has 10Hz resolution HF, 
100Hz VHF and frequency range 50KHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW digital VFO with 1Hz res- 
olution to 54MHz; kit $169.95; assem- 
bled $219.95. S&H $7 (continental US). 
GUARANTEED TO WORK. For info send 
SASE. Call/write to order: S&S 
Engineering, 14102 Brown Road, 
Smithsburg, MD 21783. 301-416-0661. 
E-Mail: 3SAD@aol.com or see 
http:/Awww.xmetric.com/sseng 


1998 CATALOG: big selection of induc- 

tors, ferrites, micrometals toroids, mica 

capacitors, components, semiconduc- 

tors, more. Two stamps please. Johnson 

pry Products, Box 2843, Cupertino, CA 
15. 


USED RADIOS, Motorola, GE, scan- 
ners, CB, ham power supplies. Free cat- 
alog, call 909-873-1319 or fax on 
demand 24hr. 909-820-1885 & our new 
web catalog Http://members.aol.com 
/hrh6/LMLinc or LML, 424 E. Shamrock, 
Rialto, CA 92376. 


HAM GEAR 


WANTED 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769- 
1084. 


ARCS RECEIVERS, prefer original, 
unmodified receivers, please price & 
describe first letter, John Broussard, 312 
Guilbeau, Breaux Bridge, LA 70517. 


CB — SCANNERS 


CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces- 
sories, plans, repairs, amplifiers, 10- 
meter sera ig The. best since 
1976! Catal —- Box 31500NV, 
Phoenix, AZ 


SUPERSTAR, GALAXY, Mirage, 
Uniden, Cobra, microphones, power 
supplies, scanners hard-to-find products, 
picture price sheets. $1 to cover postage 
(REFUNDABLE). Galaxy, Box 1202, 
Akron, OH 44309. Over 10 yrs. in busi- 
ness. 


KONNEX DISTRIBUTING. Call 1-888- 
777-7874. PO Box 451372, Los Angeles, 
CA 90045. CBs, antennas, meters, tran- 
sistors. Best prices. Credit card accept- 
able. 


240+ CHANNEL CB/HAM/COMMER- 
CIAL radios: AM/FM/SSB/CW 
export/domestic: RCI, Motorola, Uniden, 
Cobra, Alinco. Mics, antennas, linears, 
meter, books, night sc , and tons 
more stuffl Catalog $3. MAXTECH, Box 
8086, New York, NY 10150. 718-547- 
8244. 


SALES, SERVICE: CB equipment, 
radios, modifications, power mice, echo- 
reverb boxes, kits, meters, filters, anten- 
nas, noise toys, mounts, hard-to-find 
items. Partial list $1, complete list $4. 
D&R Electronics, 10 Park St., 
Thomaston, CT 06787. 860-283-9492. 


BLACK BOOK CB LINEARS. 

60 schematics. $25. KEN’s, 2825 Lake, 
Kalamazoo, Mi 49001 616-345-4609. 
www.kenselectronics.com 


RED BOOK CB MODIFICATION. Audio, 
modulation, PLL/VCO, sliders, $25. 
Ken's 2825 Lake, Kalamazoo, MI 49001. 
616-345-4609. www.kenselectronics 
.com 


ORANGE BOOK SCANNER REPAIR. 
500 models, modifications, $25. KEN’s, 
2825 Lake, Kalamazoo, MI 49001 616- 
345-4609. www.kenselectronics.com 


10-12 METER 175 watt mobile variable 
modulator $119.95. New base/mobile 
scanner full cellular open $214.95. Carl 
256-259-0361 


13406 Saticoy Street, North Hollywood, CA 91605 
800-235-6222 818-787-3334 - F-818-787-4732 - HTTP://WWW.Davilyn.com/Electronics 
CALL FOR FREE CATALOG 


CONDITION CODE “A” 
; SOOKHz to 512MHz. indicates to 
extemal - 


HP 200CD Oscillator 
HP 331 Distortion Analyzer .. . 
HP 400E Voltmeter 
HP 412A Voltmeter 
HP 415E Voltmeter 
P 3435A Multimeter 
P 8160A Generator 
Tek 2336 Scope 
atkins Johnson 
WJ-8628-4 Receiver 
HP 180A SCOPE 
(MIL SPEC AN/USM-281A) 
Includes vertical plug-in 
1801A (PL1186), hori- 


zontal plug-in 1821A 
. Tested. 


| Reproduction: 15 
$195 


$249 
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ouee of 4A. 


rammable Dy vot 
vara $395 


TH E 
RF WATTMETER 


Frequency range: 2MHz to 

1000MHz. Power range: 10 

watts to 1000 watts. 
USWRS1.08 to 1. Uses three plug-in coupler ele- 
ments (included). CU-753 2 to 30MHz 50 to 100 
watts CU-754 25 to 250MHz 10 to 500 watts CU- 
755 200 to 1000MHz 10 to 500 watts. Connector: 
Type N. Case included. Size; 7”°Wx6-5/8"Hx7- 
1/5"D. Weight: 6.5 Ibs. Price: $395 


pdjustable Wie fon 0 0 to 60 VDC at a maxim 


ulation wth or imv. Line or 


ALFA ELECTRONICS. 6 \isit ww.alfaelectronics.com tor compiete info 


HIGH QUALITY TEST EQUIPMENT 


’ 1-800-526-2532 
LCR /COUNTER! FLUKE} 
CAP-15 ($49.95): 31 digit, 0.1pF- B49 
ssolution| 70-111 $ 85.00 
emery rw 73-IIl $115.00 
LCR-24 (3139.95): 0.4wH-200H, | 75-HET $139.00 
0,1 pF-2000puF, 0.010-20MQ, TT-IIL $154.00 
diode test. New Model. 79-111 $175.00 


LCR-131D (3219.95): Hong Bg 


BOOKS! 


2nd Edition 

rey Mike Harris 

180pp, large format, $24.95 : 
Exactly whal you need to know to save a ton : 
of money, and get precisely what youneed  : 
and want from a computer. This illustrated 

: book has it all: parts sources, construction 

? details, troubleshooting, and much more. 

Now Includes Pentium Il coverage! 


CREDIT 
POWER 


John Q. Newman. 
164pp, large 
format, $19.95 
Information never before available to 
the public, including some techniques 
that might be illegal but work! You'll 
get all the tools you need to manage 
the image of your credit that the world 
sees, A super credit repair guide! 


RADIO 


(1OpV, 10nA, 10mQ), hFE, diode, contin. 
DMM-20 ($74.95): AC/DC (V, A), Freq, cont., 
Capec, Induct., Q, hFE, diode, duty cycle 
DMM-122 ($59.95): DC/AC(V,A), Q, hFE, diode, 
DMM-123 ($44.95): DMM + capacitance, 
DC/ACC(V,A), Q, hFE, diode, continuity 
DMM-10 ($19.95): 3% digit, DC/AC V, Q, hFE, 
diode, signal output(+3V,-0.5Vsq.,50%duty) 
Sinale Output DC Power Supplies Triple Output 
; hy “ i pen powcr ser pierre " . parckel to dove penscrn de. i 1S0MHz sinewaves in 8 
Siena gia Vi (PS-8102 & PS-8103 only) © SG-4162AD($229.95) wi 
PS-303 ($159.00) 30V/3A 


6 digit counter 
PS-8200 ($179.95) 30V/3A PERCH SSSR SEBO Audio Generator * AG-2601 ($124.95) 10Hz- 
PS-305 ($219.95) 30V/SA — PS-8201 ($239.95) 30V/ i A | IMHz, 0-8Vpp sine, 0-10Vpp squarewave 
epepy eg SOUSA Se aot PS-8103 ($489.95) 30V/SA/30V/SA ae ond era! oye obh oe coon 
PS-1610 ($289.00) 16V/10A _PS-8300 ($199.95) 30V/3A Bs) 0VPSA/R0VI3A Dante Mite SenV-20Vye 
PS-8203 ($549.95) 30V/SA/WOV/SA Sweep 


PS-8107 ($399.95) 30V/10A PS-830! ($259.95) 30V/SA 


AUDIO/RF/F i 
RE *SG-41 


eo eve: 


seeperereress: 


* 2 variable out 0-30V,0-3A 

* One fixed 5V,3A output 

Ao i pall [a va era os 

“4 2 digital di PS-1850 ($229.95) 18V/SA] PPS-1860G($1,149.95)18V/6A |* 

analog or 2 digital display | 5,6 +9 s91)$229.95)18v/aa |PPS-I6ISGISI,149.95p:6v.54] FG-B0S0 ($499.95) Sweep|DM-B0SSG($889.95)5/Adgt 

PC-3030 epg stg) | PS-18500(5254.95)18v/sa [PPT 1820CKS1.499.95)18V24 | 0.05Hz-SMHz wicounter | 0.006% accuracy, GPIB 

! 949 9 >) Gigi! = PPT-3615C(s) 499 95)36 PR i sawire wt Pend is dim oO REL. min/max 

(800)526-2532 / (609) 897-1135 Call / Write / Fax / Email for FREE CATALOG 
FAX: 609-897-0206 Visa, MC, AMEX, COD, PO Accepted. OEM Welcome. 

E-mail: alfa0168@aol.com 1 Year Warranty (2 Years for GW/instek) 
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+ 2 probes (x1, x10) *2 probes (x1, x10) 


ALFA ELECTRONICS 


P.O. BOX 8089 
PRINCETON. NJ 08543 


‘TEL: 


LORD/WYATT COMMUNICATIONS 
IMPORT/EXPORT RADIO HOBBYIST 
CATALOG. Everything for the CB & 
RADIO HOBBYIST from SOUP TO 
NUTS. Send $5 to LWC, PO Box 
30128CBNJ, Brooklyn, NY 11203-0128. 
718-789-7329 press ext. 1. 


WANTED: CB equip. Cobras, Daks, 
meters, Turner + 2 mikes, etc. Also bro- 
ken and parts, radios base or mobile. 
410-882-0868, 410-303-3669, pager 1- 
800-601-4467. 


PAT’S ANTENNA SALES: support 218- 


969-0098, orders 1-877-267-2863. 
WILSON 1000 MAGNETIC $59.95; 5000 
MAGNETIC $69.95; SHAKESPEARE 
ABS-1600 $89.95; RG-213U COAX 
$.47/FT; ROTOR CABLE 8 WIRE 
$.24/FT. Best prices on Jo-Gunn and 
Signal Engineering antennas. Visa and 
MasterCard accepted. Visit our website 


ANTTRON ANTENNAS for CB, ham and 
scanners. Anttron 305 base antennas in 
stock. We stock all Anttron antennas. 
Send $3.50 for full line Anttron catalog, 
refundable on first order. Twin-Tronics, 
Inc., PO Box 2571, Youngstown, OH 
44507, phone 330-788-9693. 


MUSIC & 
ACCESSORIES 


COMPUTER 
HARDWARE 


TRS-80 MODELS 1, 3, 4, 100, pocket 
computer, COCO. #10 SASE, 55¢ 
stamp, for list to: TRS-80 AGAIN, 2073 
Co. Rd. 127, Fort Payne, AL 35967. E- 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE Il tells how. We now have 
autographed copies of the Guru's under- 
dda classic for $18.50. Synergetics 

ress, Box 809-K, Thatcher, 85552. 
520-428-4073. VISA/MC. 


ZENITH LAPTOP BATTERIES “NEW.” 
Mastersport ZA-4-1 $50. Supersport 2.5 
amp-hour for ZWL 184 “NEW" $30. Many 
other parts. Surplus Lycerys Corp., 
Benton Harbor, MI. 616-849-1 k 


CNC COMPLETE from 1K. Write: motiv- 
ity, Attn. Pam, PO Box 428, Rocklin, CA 
95677. Call 916-349-8757. Info/pictures 
at www.motivityusa.com A great place 


Skip Arey, N2EI 
334pp, $19.95 


is terrific new book 
will teach you how to 
capture radio signals from down the 
street, across town, around the world, 
and even from space. The most 
comprehensive book on radio 
monitoring from DC to Daylight — 


for experts and beginners alike. 
Index | Publishing Group 


San Diego, CA 92122-2936 


MONITORING 


Pritt 


HUA eneeeeeenenenneennonenenneererenenen: 


at www.suresite.com/mn/a/antennas Mail: petebum @aol.com to buy CNC. 
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@ 99808000 900890808080800008080009 0080080988080 0089880888980888080008088 080880000000 80880000000000, 
®@ OUR TINIEST MOTOR 
2 Ti sue fol rt get making try Pie scoticeeee vere 
® made for the “vibrator” function in pagers. The = 150 DIFFERENT 

is onl long x ia. Attached to the shaft is a “D" shaped weight, which you can insert into 
3 ly 9/16" | 1/4" dia. Attached to the shaft is a “D" shaped weight, which insert int 
e the center of a small plastic wheel, and you have a drive unit fora tiny robot that you can power from 
® phe ps Fo og eae Co oat. it rp 8 ine for robots eek a gate 

_ » | that use this type of motor and typically these motors sell for $10.00 or more, when available. 
4 SUPER. STEREO AUDIO PsA og G9599 $7.95ea. or 2/$15.00 PO Box f 5408 
$ These contain a 20 watt stereo IC TDA 7350. Connect the in- & fh of J [ y § Pp clal Scottsdale, AZ 85261 
@ Pid watt a oS to use it as a Laat high ouery 20 watt 
perc stereo booster capable of driving any speak- Keychain 


@ ers (capable of han we Nag much power) to room filling volume 
@ {fom your portable radio, CD playet cassette player, etc. Size of 
board 2 1/2" x 5°. Operates on 12 VD 


@ 69047 35-95 $4.50 


Laser Pointer 
Small Pocket laser pointer has 5 different 
tips, comes complete with batteries — se. e 


All items subject to prior sale 
‘all: 800-445-0697 


C. Brand new Prime! 


Sale expires 07-31-98 


— and is display boxed. Projects brilliant | a a : sh 
@ ELECTROMAGNETIC FIELD (EMF) DETECTOR re a are itl tes, plus oraphic Ups can or Fax Your Orders to: (602) 661-8259 


@ fhisisa compete EMF detector utilizing 3 SMD ICs and 
& 10 bright LEDs that indicate relative strength of EMF 
energy. Operates on one 9V battery (not included). As 
® soon as yout press the on/off butfon, the unit runs a 
@ self-test“ by lighting all 10 LEDs then it resets itself and 
@ indicates the relative EMF strength by the quantity and 
@ Color of LEDs that light. Size of unit is about 3 5/16" x 
e 2 3/8". These are brand new and prime, but without the 
outer plastic case. We suspect that when the board was (im 
@ jnstalied in the case, the completed unit sold for $80.00- > 
$100.00 retail. We have no data or schematics, but all 5 
‘ou need to do is connect a 9V battery and you're in 


ti 
Iness. Super bl it ! Ee 
@ business. Super blowout price MIE | ie ores 0757-8) 


@ G8317 $895 Only $5.00 
Brand new IR remote made for Sony Trinitron TVs. This 


$ SONY IR REMOTE 
@ js a late model ty i 
pe which produces high output IR sig- 
@ nals and operates from 2 BA batteries Bot Irepuded) Creat 
@ for hundreds of IR remote control robots, alarms, IR_on/off 
@ switches, etc. These are perfect for use with the Sony IR modules 
we sell. This is the easies way to implement IR remote control applica- 


Ce a ao SI6 06 For a Free Catalog Call: (602) 451-7454 
F Foreign catalog request; send $5.00 

Visaand personal checks however ws canno! accep personal ccks on ae 

United SI e 


Offer Expires July 31, 1998 


i aeAme Super power blacklight glows a deep purple and brilliantly lights 
blacklight posters, invisible ultraviolet fn, some arene cer- $ 
tain minerals, etc. Unit is complete with a sophisticated circuit e 
board and was designed for use by a cosmetic company for use in 
detecting skin problems. High quality compen assembled unit 
is about 7*L x 3° W x 2 1/4° D. It uses a 12VDC 500ma adapter @ 
(included) and its circuitry allows the unit to be turned on for one @ 
minute then it resets after another minute. The circuitry could 

possibly be modified for continuous on, however, we don't have e 
any info. on how to do this or if itis even possible. We 
will tell you that the output of this is very bright 
and covers all of the longwave spectrum and even 
a little into the shortwave blacklight spectrum! @ 
Brand new in manufacturer box. Very unique and @ 


HEAVY DUTY 12VDC 500MA 

Pan ADAPTER 

Ae E Model 441-500 features operation from 120VAC and flex- 
ma? ible cord with SMM female barrel plug with larger type 

(3MM) center, which is + 


G9596 $2.95 


| 2 
ae SUPER RANGE FILTERED BLACKLIGHT TUBE 
| Great for lighting blacklight posters, detect- 
ing invisible UV inks, counterfeit currencies, 


| certain UV minerals, etc. Type MOOLIM CES 
), Itlights up with a deep dark purple glow when 


a : tP Litter 


| F4T5 BLB is 5 3/4* Long (including terminals, 


e i " 
tions. Prime! OS, jowered up. Great for replacement or new construction, Produces mostly longwave UV light, 
$ G9269 3$2-80 $1.49eacu Sale expires 07-31-98 | ut produces a slight amount of shortwave frequencies also. 9598 $5.95 . qossg Dh Al sia ie ® 
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WE IMPROVE CAPACITY TO BETTER THAN 


PROPERLY DISPOSE 
WE GIVE YOU A 12 MONTH Wi 
WE SAVE YOU """ MONEY *™ $$3$ 


PL190429763(777)G1/3 $37.95 BP100/200/205 
MAXON SA-1185 1160 $20.95 75incto 1260 $22.95 
TAD 145015101820 $21.95 icom 


MOTOROLA 
P200 HT600 MT1000 


NTN S447 5521 5545 $37.95 
MIDLAND 


YAESU 


70-822 70-826 $3995 FNB 172535 


FOR INFORMATION ABOUT YOUR 


PRIVMECELL 


IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'- SEND THEM FOR REBUILDING ! - SAVE $ $ 
CUNARD ASSOCIATES, R.D.6 Box 104, Bedford, PA 15522 


WE INSTALL NEW NI-CAD OR NI-MH BATTERIES INTO YOUR ORIGINAL CASE. 


OF YOUR OLD CELLS BY RECYCLING. 
(ARRANTY. 
WE WILL BE HERE WHEN YOU NEED US / 12 YEARS IN BUSINESS. 


NO JOB IS TOO LARGE OR TOO SMALL ___.. WE OFFER VOLUME DISCOUNTS 
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNIVERSITIES 


BP2/BP3 /BP22 $18.95 
BPS /BP23/24 $24.95 


NTN 4585 4824 5414 $37.95 5°7/CM7/BP6 $34.95 


FNB3 4121416 $32.95 
70-810 B16 Bi9 Bat $39.95 FNBI9 21 26 27 38 $ 32.95 
$ 23.95 


REQUIREMENTS ...... CONTACT US: 
PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM 
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL 
DOWNLOAD OUR CATALOG, WEB SITE: http://users.aol.com/PrimeCell 


BATTERY REBUILD SERVICE 


MANY OTHERS AVAILABLE - WRITE OR CALL 


REE, CATALOG | 


BENDIX KING 
KRIOS/LAA125 $34.95 
KENWOOD 
PB2/KNBS $29.95 
PB21/21H $14.95 
$ 24.95 
CORDLESS DRILLS 
Any brand 7.2V $16.95 


Send battery for quote. 
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19” RACKMOUNT PC chassis: Heavy 
duty, 4U, 8 slots expandable to 12, two 
(one hidden) 3.5"/two 5.25” drive bays, 
front panel fan, mini tower power supply 
not included, $189 with this ad! Monitor 
chassis $269, keyboard chassis $139. 
8255-8253 I/O card with prototyping area 
$69, 12-bit ADDA card $89, both with 
software. Computronics Technology, 
972-242-8087. 


When Visiting Disney World And Sea World. 
Come To The World Of Electronic Surplus! 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


Located At The Intersection Of 1-4 


And Fairbanks Avenue. 


A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* WIRE * COAX 
* SWITCHES * RELAYS 
* RESISTORS * HARDWARE 


* TRANSISTORS 

* TRANSFORMERS 
* TEST EQUIPMENT 
* NI-CAD BATTERIES 


Kak Kak KK 


We Buy Surplus 
Electronic Parts — 
FAX your list. 


Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 


FAX 407/647-4831 

PH 407/628-5634 

P.O. BOX 536186 
ORLANDO, FLA. 32853-6186 
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* CAPACITORS 

* PANEL METERS 

* CIRCUIT BOARDS 

* INTEGRATED CIRCUITS 


MACINTOSH SYSTEMS, repairs, parts 
and peripherals. Low prices on new, 
refurb, and used Macs and peripherals 
and all Mac parts. Repairs of whole units 
or repair or exchange of parts. Mac 
Shack 716-377-9230, FAX 716-377- 
9573. Visa/MC accepted. www.servtech 
.com/public/macshack 


UPS SLIMLINE, 400 VA sinewave, $30 
ea. qty 5. Pikul & Assoc. 314-937-0335. 


CRTs CHEAP. Buy direct from the 
manufacturer. Save money. Mfg. all CRT 
ype since 1950. 3 year warranty. reg 
es 19” tubes $75; 25" $100; hi-res 1 
tubes from $80. We specialize in hi-res- 
olution video/computer CRTs. T.M.C. 
215-226-0749/215-223-0388. 


ACP's 86th GIANT 
COMPUTER 


a3 
aeai 
sh se = 


c= 
\\ 


in ACP's Giant Parking Lot 


ivanc 


unday 8am-2pm 


July 26th 


REE Admission & Parking 
Shop 100's of Sellers 


di 


omputer Products, Inc. 


Since 1976 
A 


1310 E. Edinger 
Santa Ana, CA 


714-558-8815 


NEW “All-in-One” 486 mainboard with 
DX2-50 or 66 CPU (upgradeable) 128K 
cache 1 Video and IDE I/O (and all 
the cables) for $50 or $65 (also available 
without CPU for $40). Fits in a standard 
PC case. 16 30 pin SIMM sockets. 
Win95, OS/2 and Win3.XX video sup- 
port. Video chipset is Video7. Uses 386, 
486DLC, 486SX, 486DX and 486DX2 
CPUs. This board is also available in a 
generic desktop case (235 watt supply) 
as a bare bones system for only $75 
(DX2-50). Call Under The Wire 
Electronics (UTWE) 626-930-1121 
(10am-5pm Pacific Time) or fax 626-930- 
1123. UTWE 235 E. Colorado Bivd. 
#211, Pasadena, CA 91101. E-Mail: 
JohnUTWE @aol.com 


«Single Sided 
«Double Sided 
eMulti-Layer 


HOURS: 


Since 1969 


Prototype to Production 
Quick ¢ Quality * Service ¢ Price 


eSurface Mount 
ePunch Press 
Capability 


CIRCUIT ETCHING TECHNICS 


Since 1969 
' 700 Lee Street Phone: 847-228-1722 
E] Elk Grove Village Fax: 847-228-1816 


i Illinois 60007 


Modem: 847-228-6549 
Toll Free: 888-657-3827 


FH 
4 Please Call Jim, Barb, or Babu for 
more information andor quote. 


Write in 65 on Reader Service Card. 


PENTIUM MOTHERBOARDS, TX pro 
chipset, 1MB pipeline cache, 3 ISA/4 
PCI, sound on , or SIS chipset, 
512K, AGP, A sae warranty, $79. CPUs: 
Pentium MMX: 200/233 @ $119/149; 
IBM/Cyrix 200/233/266 MX $69/89/139; 
AMD K6 MMX 200/233/266/300 @ 
$89/99/129/169; 24X CD-ROM, audio 
button $54; 72-pin SIMMs, 60ns EDO, 
16MB $25; 32MB $48, 64MB PC-100 
DIMM $99, S3 Virge DX 2MB video card 
$35; 4MB GX $45. Call for current pric- 
ing, other parts and illustrated catalog, 
faxback catalog pages, 1-year warranty 
or better, tech- specialties, Inc., 5703 
Heffernan, Houston, TX 77087-4113, 1- 
800-864-5391 for orders and tech sup- 
port, fax: 713-307-0314, Internet: 
www.ts.nu 


WANTED: EXCESS ELECTRONIC 
INVENTORIES, 


TORS. CALL ACTIVE MICRO, 562-494- 
4851 OR FAX 562-494-4913. 


SONY/AMIGA/IND. MULTISCANS 15” 
0.26 DP 15.7 (NTSC) thru 36KHz 
1024x7681). $150. Blem 15” SVGAs 

5. Others available. Expert pony 
repair, parts available. Refurbished. 
Pikul & ., 101 Glenfield Dr., Festus, 


MO 63028. 314-937-0335. 


THE SMALLEST AND COOLEST, 
FULL IBM PC EVER MADE! Yours for 
$649! Cost was $4,000. People are 
amazed when they see it! Extremely well 
made. Weighs only 2 pounds! Measures 
9”"x5.5"x1.37"! Take it wherever you gol 
Runs any application for DOS or 
Windows 3.1. Windows for pen comput- 
ing has animated icons & sound annota- 
tion with a cool female personality. Only a 
few available, so don't wait a single day. 
Built-in handwriting recognition and on- 
screen or external keyboard. Electronic 
pen acts as a mouse and doesn't need to 
touch the glass screen to move the cur- 
sor! 486/25 with 4 meg RAM and 80 
megabyte capacity. Razor sha 
screen 640x480/1 meg VGA touch 
screen, built-in speaker, 
arallel/serial/ext. monitor, outputs. 
ncludes: electronic pen, battery, glove 
leather case, AC supply, compact exter- 
nal keyboard is the same size as the 
Pap end Small external half inch high 
1.4 floppy. Books and software. Netcom 
1-800-733-3733 ext. 6300. 


BUILD YOUR own IBM compatible 
computer for under $450 from parts with 
the help of an easy to view 80 min. video 
tape. This award winning VHS tape 
shows you how to save money or start a 
small business by —_— — com- 
patible 386, 486 or Pentium MMX® com- 
puter in a step-by-step easy-to-follow 
phere It's easy when you know how! 

imited supplies. Order today, only $29 
(reg. a Fo $2.95 P&H. Send 
check to: EVP, PO Box 2201, Northlake, 
IL senene: or call 1-800-754-5096 
now 


LOOKING FOR cheap clone PC parts 
that actually work? Call UTWE for CD- 
ROMs, hard drives, disk controllers, 
video cards, mainboards CPUs, etc. For 
example, 166MHz Cyrix 686 mainboard 
with 256K cache or PCI mainboard with 
AMD K5 200MHz 256K cache $125, 2 
meg PCI video board expandable to 4 
meg $25. Call 626-930-1121 (10am-5pm 
Pacific) or fax 626-930-1123. E-Mail: 
John E@aol.com 


WE BUY & SSI 


<a COMPAN 


Take advantage of our special purchase on TEST EQUIPMENT 


HIGH PRECISION DIGI- 
TAL MULTIMETER 
FLUKE, Model 8810A. 

LED readout. 5-1/2 digit 
autoaranging multimeter. 
Has ohms converter and 


true rms options. Accuracy AC volts 0.1% to 0.5%, AC 
rms 0.2% to 0.4%, DC volts 0.01%, ohms 0.02% to 
1000 VDC 


meg depending 
Power input voltage 115 VAC 50/60 Hz. Has built-in car- 
tying handle that can be used as a tilting base. 
Dimensions: 9-1/4" wide x 14-1/2° deep (including car- 
tying handle) x 3-1/4" high. 
Stock #TE9805 $295.00 


3-1/2 DIGIT DIGITAL 
MULTIMETER 

FLUKE, Model 8000A. 
LED readout. Classic 


Stock #TE9800 counter. 

Measures AC/DC volts/milliamps plus ohms. Input range 
0-200 mV to 1200 volts, 0-200 UA to 2000 mA. 0 to 
2000 K ohms. Portable unit with carrying handle which 
also can be used as a tilt stand. Input impedance 10 meg 
ohms. Max. input voltage 1200 VDC or rms. Accuracy 
DC volts 0.1% of input +1 digit. AC volts 0.5% of input 
+2 digits 45 Hz to 10 KHz. Input power 115 VAC 50 to 
400 Hz 5 watts. Dimen.: 8-1/2" wide x 12” deep (includ- 
ing carrying handle) x 2-1/2" high. 


Stock #TE9801 $75.00 


2176 E. Céloradio Bivd. 
Pasadena, CA 91107 


MILLIOHMETER 
HEWLETT PACKARD, 
Model 4328A. Designed to 


range 
1m ohm to 100 ohms. 
Resolution 20 u ohms. 
Analog meter readout. Ideal for 
measuring contact resistance of switches or relays. This 
unit is also useful for measuring the resistivity of semi- 
conductor devices. (Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x 
6-1/2" high. 
Stock #TE9812 $200.00 
200,000 COUNT DIGITAL 
MULTIMETER, FLUKE, 
Model 8800A. LED readout. 
6-digit, autoranging mul- 


+200 mv to +1200 in 5 ranges accuracy +.008% or 
better. AC volts: 2 VAC to 1200 VAC in 4 ranges. 
Accuracy +1% of better depending on frequency and 
range. Resistance 200 ohm to 20 meg ohms in 6 ranges. 
Accuracy +.02 or better. Input impedance: 1000 meg 
ohms or more on DC ranges, 2 meg ohms on AC ranges. 
Has complete overload protection and isolated inputs. 
Power input 110/230 VAC 50/60 Hz 8 watts. Built-in car- 
rying handle that also acts as a tilt-up base. Dimensions: 
3-1/2” high x 9" wide x 12-1/2" deep. 

Stock #TE9815 


3600 RPM DC MOTOR WITH OPTICAL ENCODER PACIFIC SCIENTIFIC, #4VM82- 


004-4. 30 volts nom. input voltage. Permanent 


, reversible servo motor. Has 


magnet, 
Hewlett Packard optical encoder. Ball bearings. No load speed at 30 VDC input is 4600 
fpm. No load current 0.75 amp at 60 o7-in load rpm is 3600, current is approx. 6.6 
oe orque constant is 9.1 oz-in per amp. Rotor inertia 0.0007 oz-in-sec?- Terminal 
ce 0.89 ohm. Optical encoder is similar to “HEDS 6000" series. Encoder has 


Encoder 
3/8” dia. x 
flats that measure approx 


wires 5 VDC input at less than 50 mA input 


: shaft is 
4" long. This shaft is tapped on the end 8X32 tpi. Rear shaft is 1/4" dia. x 7/16" long. This shaft has dual 
3/16" across. Motor has four 8X32 tpi tapped mounting 


tering pilot is also santa on the front face. Dimensions: 4 dia. x 5-1/2” long (excluding shafts.) 


Stock #DCMES850 $79.50 


Call us first if you have surplus inventories of electronic, optical, or mechanical items for disposa 
MM Master Charge Visa American Express Discover 


TOLL FREE: 1-800-325-9465 


Write in 66 on Reader Service Card. 


HEWLETT PACKARD Deskjet 500 
printer (qty.), $79. HP 7550A (autofeed, 
A-B size), $99. HP 7475A plotter 
@. 5x11"), $75. QMS 810 Laser Post- 

ee printer (8 ppm), $295. cowpea 

A monitor, $99. Accept Visa 

AMEX, C.O.D. Call Maple Data 908-964- 
7070. 


holes on front. A 3-3/16" dia. cen- 


Flat Panel Display Solutions 


VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS 
Earth has a broad line of VGA Flat Panel Display Solutions including ISA, P-C.I., 
NTSC, RS-232 & PC-104 Controllers. Monochrome & Color displays are 
available starting under $100. Sizes from 6.3" to 14” are available. LCD 
monitors are available with and without Touch Screens. Our global sourcing of 
new and surplus displays assure you the best value in LCD monitors for 
industrial, epnbedded systems, kiosk and point of sale applications. 


LCD DISPLAYS 


LCD CONTROLLERS 


LCD MONITORS 


Get our current catalog on the web at hitp://www.flat-panel.com 


EARTH 


Computer Technologies 


1110 Calle Cordillera - San Clemente, CA 92673 
Ph: (714) 361-2333 - Fax: (714) 361-2121 
Email: oemsales@flat-panel.com 


Write In 67 on Reader Service Card. 


INFORMATION 6\js17 ove ‘Action’ wes sirea 


UNLIMITED DEPT NV 0498 hitp://www.amazing].com 
BOX 716 AMHERST, N.H. 03031 


CPAARAEGS.1.®, 
patina 


Pulser/' grep hecavastisdestasakedvathcesionkesseiesserasen $15.00 
Joules Energy Storage)... 9. 
500 Joules Energy Storage) $449.50 
All Individual Par Parts ‘and Subassembli les Ava lable 


NORTHWEST CABLE and Connector 
Co. Your source for computer, network, 
and telecom cables, connectors, 
adapters, switchboxes, and related hard- 
ware. Examples: SCSI3_ cable, ANTI GRAVITY, 
HPDB68M/M, 6 foot, $30; 7 foot UTP We Can Low Cost HIGH 
pan ower < RJ11 plugs, $0.06; = _ 9) VOLTAGE aarent Produce 
plus, $0.12. No minimum order. Deep Generators . 
discounts to wholesalers. Visa/MC/COD a rr el 
accepted. Call 360-754-3606, fax 360- 

754-0825, or visit www.olywa.net/lor 
elec/ncce 


EVERYTHING NEW  wiwarranty! snchten ern Rode LT 2 2 0 | SNOURESCENT TUBE 
Motherboards w/CPU + 512K cache, Vii ‘ RANSMII SNR 
P266MHz MMX $195, 4.3 gigabyte Super Magic Tick 

Arecs. 5 Low Cost 4 


$145. 15"/17" SVGA monitors $175/295. 
Pentium Class systems from $450. Also 
multimedia kits, hard drives, scanners, 
printers, SCSI adapters $25. Me : 
cases, etc. Call for monthly specials. ; : Chic N ; = Ain 

714-778-0450. E-Mail: cci@net999.com = 


Write in 68 on Reader Service Card. 


12 VOC/IIS VAC Operation 


MTCIO Ready to Use... mr 


| 
1 4 
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ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 

VISIT US ON THE WEB AT WWW.ABCTEST.COM 


HP 8901A MODULATION ANALYZER $2100.00 TEK 24654 350MHZ 4CH. OSCILLOSCOPE 
HP 8165A SOMHZ PROG. SIGNAL SOURCE $1700.00 TEK TDS320 |OOMHZ DIGITAL O-SCOPE 
HP 436A RF POWER METER NO CABLE OR SENSOR $700.00 TEK 465 100MHZ OSCILLOSCOPE 

HP 8559A/853A .01-21GHZ SPECTRUM ANALYZER = $3500.00 TEK 475 200MHZ OSCILLOSCOPE 

HP 1740A 100MHZ OSCILLOSCOPE $250.00 TEK 496P IKHZ-1. 8GHZ SPEC. ANALYZER 
HP 8350B SWEEP OSCILLATOR MAINFRAME $2900.00 TEK 576 CURVE TRACER 

HP E3617A 0-60VDC LAMP DIG. READOUT $275.00 TEK CGS001 PROG.O-SCOPE CAL.GEN 
HP 3325A SYNTHESIZER/FUNCTION GENERATOR $1100.00 TEK PSS010 POWER SUPPLY 

HP 3325A OPT.01 HIGH STABILITY TIME BASE $1350.00 TEK 7L12 SPECTRUM ANALYZER 

HP 6034A 0-60V 10A DIG DISPLAY $900.00 TEK 485 350MHZ OSCILLOSCOPE 

HP 5335A 200MHZ COUNTER $800.00 TEK 454 1JOOMHZ OSCILLOSCOPE 

HP 3488A SWITCH/CONTROLLER $550.00 TEK TMS006 POWER FRAME 

HP 2804A QUARTZ THERMOMETER $300.00 TEK 11A32 400MHZ. 2CH AMPLIFIER 

HP 41408 PICO-AMP METER/DC VOLTAGE SOURCE $3500.00 TEK 11A34 300MHZ. 4CH AMPLIFIER 

HP 54201A 300MHZ DIG.OSCILLOSCOPE $1500.00 TEK 11A52 60UMHZ 2CH AMPLIFIER 

HP 8011A PULSE GENERATOR $250.00 
HP 3455A DMM $250.00 
HP 3497A DATA ACQUISITION/CONTROL UNIT $600.00 
HP 86290A RF PLUG IN 2-18GHZ $1200.00 
HP 86603A RF PLUG IN IMHZ-2.6GHZ $1700.00 
HP 86001A RF PLUG IN .0IMHZ-L1OMHZ $400.00 
HP 866322 AM. FM MODULATION PLUG IN $750.00 
HP 1631D LOGIC ANALYZER $300.00 
HP 8640B OPT.002 1GHZ AM/IM SIGNAL GEN $1400.00 


$3500.00 
$1700.00 
$400.00 
$500.00 
$4000.00 
$2500.60 
$2000.00 


TEK 11A71 IGHZ ICH AMPLIFIER 
TEK 11302A SOOMHZ PROG O-SCOPE FRAME 
TEK 11401 SOOMHZ PROG, O-SCOPE FRAME 


TEK TM506 POWER FRAME 

TEK 7104 1GHZ, OSCILLOSCOPE FRAME 
TEK AMS03 CURRENT PROBE AMPLIFIER 
TEK 7B92A TIME BASE 

TEK 7S12 SAMPLING PI.UG IN 


Write in 69 on Reader Service Card. 
EXTERNAL SCSI cases with power LIQUIDATION! STOREROOM cleanout, 


supply for CD-ROM, tape, hard drive, 
etc. Includes 2 Centronics 50 pin con- 
nectors and internal cables, power LED, 
power cord, etc. Used, but in great con- 
dition, single device case $29. 4 device 
case NEW/used $90/$50. Great deals on 
external SCSI cables too! Call Under The 
Wire Electronics (UTWE) 626-930-1121 
(10am-5pm Pacific Time) or fax 626-930- 
1123. UTWE, 235 E. Colorado Bivd. 
#211, Pasadena, CA 91101. E-Mail: 
JohnUTWE @aol.com 


P233 MHz multimedia systems, full 
loaded, liquidation price $595. AT& 


Pentiums $650, 486 systems $95. Laser 
gblnot $275, color inkjets $135, note- 

ks $350, closeout prices on software. 
Call 714-778-0450. 


1-600-361-4506 


HOOK-UP HELP LINE: 


1-630-889-0261 
NO ILLINOIS SALES 


eo 
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ALL CABLE NEEDS 


SE HABLAN ESPANOL 


ALL BRANDS WITH REMOTE 


TOLL FREE ORDER LINE: COMPETITIVE 


HOURS: Mon. thru Fri. 


30-DAY MONEY BACK 


P.O. BOX 1494, ADDISON, IL 60101 


obsolescent computer stuff, cheap! For 
list, E-Mail: <armanmik@n-jcenter.com> 
or SASE to Box 785, Ormond Beach, FL 
32175.DEC EQUIPMENT WANTED!!! 
We are buying DEC systems, boards, 
terminals, drives and peripherals. Also 
Scientific Micro i stems (SMS), DSD, 
Datability, Dilog, other DEC compatibles, 
and Computer Output Microfilm (COM) 
units. Please call for a quote or fax us 
your equipment list. We buy, sell, and 
trade. KEYWAYS, INC., 937-847-2300 
OR fax 937-847-2350. 


RACAL-MILGO: OmniMux 162 
advanced statistical multiplexer AND 
Omnimode 96 $500 OBO. | pay domestic 
shipping. Contact Crazydog@cheyen- 
neweb.com or 307-778-7450 John. 


PRICING 


9-6, Sat. 10-2 


GUARANTEE 
1 YEAR WARRANTY 


Write in 71 on Reader Service Card. 


FULL FEATURED COMPUTER TELE- 
PHONES ONLY $10! Ricoh CD-R disks 
$2! Call 617-823-2985 to order or log on 
to our website HTTP://WWW.BEACHRA 
DIOANDCOMPUTER.COM for more 
bargains. Free stuff too! Charge cards 
and checks okay. 


FIXED FREQUENCY MONITOR SUP- 
PORT. The MING graphics accelerator 
card will run a fixed frequency monitor 
just like an SVGA monitor on a standard 
PC with virtually all DOS TEXT, and 
de ges up to 1280x1024 resolution. 

09-738-1416. http://www. riverside 
SAS E-MAIL: ming @ mail.quik 


BUILDING COMPUTERS? We've got 
hard-to-find new & used parts: CD audio 
cables for almost anythin 9 $2 each, spe- 
cial video cables $5 each, mouse pads 
$1-$2, PS/2 parts, mac ‘parts, printer 
parts, too much to list. HTTP:/Awww 
-qth.com/oasis/mall.htm oasis @sin 
clair.net or free flyer: Oasis, PO Box 267, 
Tracyton, WA 98393. 


200MHz MMX CPU wifan & TX-Pro Il 
motherboard, 512K cache, PC! 64Bit 4 
Meg. video w/AGP, 3D wave table sound 
card, PCI Ultra DMA IDE, 4 72 pin 
EDO/FP & 2 168 pin DIMM/SDIMM 
SIMM sockets, AMI BIOS, 2 serial, 1 
allel, 2 USB, PS/2, infrared ports, ATX or 
normal power connectors, 2 year warran- 
pA only $169. FREE upgrade help! 
xtras: 233CPU add $20, ATX form card 
(adds 2 USB, PS/2, IF port connectors 
out case oe) add etc order by phone 847- 
657-1160 or web: www.saveware.com 
(Complete line of computer products!) 


WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to con- 
nect PCs, printers, Mac’s, networks, 
telecommunications, and audio/video 
equipment. We offer: custom cables, free 
catalogs, and same day shipping on 
most orders. Visit our website at www. 
se i ca or call 1-800-366- 
579. 


Groner FREE hinsterGard 
ee d A CATALOG! 


PO Box 2426, Ft. Walton Beach, FL 32549 


SAS ed 


Stackable RS-232 Kits 


Bi teh 1/0 - 12 VO pins individually configurable for input or output. 
addressable; stack up to 16 modules on same port for 192 
GO perme Turn on/off relays, Sense switch transistions, button ape 


4x4 matrix decoding using auto-debounce and repeat. 


Analog Input - 8 input pins, 12-bit plus sign self-cal 


Returns results in imV steps from 0 to 4095. 


ibrating ADC. § | SY 
programmable 
alarm trip-points for each input. DIP switch addressable; stack up to 16 
modules on same port for 128 single-ended or 64 differential inputs.$48 


PENTIUM Il 300 $1,849 COMPLETE 
SYSTEM. PENTIUM 233MMX SYSTEM 
COMPLETE $1,194. Complete line of 
parts, systems, and supplies at whole- 
sale prices. Call Monday-Friday 8am to 
6pm Eastern Time, for details & price list. 
Phone toll free 877-465-1614. COMPUT. 
ER CONCEPTS. 


AMIGA 2000 and 500 with 1024 monitor, 
mouse and software, $800 and $500 
shipped. Also toaster card minus soft- 
ware $400. 850-968-5212. 


FREE SHIPPING w/Visa. Internet mouse 

$6.95, SVGA monitors $145, flatbed 

scanners $75, FAX modems w/sound 

cards $25, 386SX40 $25, 1.2/1.44 flop- 

By $20, Adaptec SCSI controllers $45. 
714-778-0450. 


COMPUTER 


SOFTWARE 


FREE IBM DISK CATALOG of quali 
Shareware and CD-ROMs. MOM ‘N’ 
POP’S SOFTWARE <ASP>, PO Box 
15003-N, Springhill, FL 34609-0111. 
352-688-9108. momnpop @gate.net 


CAM & MOTION SW/HW: Z-trace, PCB 
toolpath, $300. Plotcam motion, $150, 
cmheater@juno.com MSG/FAX 407- 
452-7197, 407-459-2729 www. 
megabits. net/ddt 


20,000 + TECHNICAL REPAIRS for 
TVs, VCRs, PROJECTION TVs, 
CAMCORDERs, AUDIO on disk. COM- 
PONENT/BOARD LEVEL REPAIRS. 
Installs on your hard drive. saat Marts 
by model/chassis number. ADD your 
own repairs. PRINT out repairs. Special 
Sale only $125. Send this ad ad seg check. 
Call or write for FREE sam rogram 
with over 300 repairs. HIGH Ri LLI- 
GENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NY 11747. 1-800- 
215-5081. 


MOD CHIPS for PlayStation. Now 
your backups will work. Only $14.95 ea. 


+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


BorKe 
850-863-5723 


50 MHz Freq Counter 


Reads frequency from 1Hz to SOMHz 
and displays up to 7 digits on a 16 
character LCD. 


MHz). Microcontroller 
provides for very small parts count. $46 


it all X-10 commands with your home-brewed 


Home Automation (X-10) - Connects between a TW523 and your 
Receive/transm' 


serial port. 
programs. Full collision detection with auto re-transmission. 


$39 


Caller ID - Decodes the caller ID data and sends it to your serial portin 


a pre-formatted ascii character string 
86.5723 Weeder, Terry <CR>*. 
out unwanted callers to your BBS or 


. Example: "12/31 08:45 850- 
a log of all incoming calls, Block 
¢ modem applications. $35 


Touch-Tone Input - Decodes DTMF tones and sends them to ar 


serial port. Keep a log of all outgoing calls. Use with the Caller ID kit 
complete in/out iegang cyeum. Send commande to the Home 
Automation ies lhe usins.a tees telephone. 


and/or 


IR Remote Control Receiver 
Learns and responds to the data patterns 


Two modes of 


terminals for off-air 
tepeater codes, or numbers di 
$34 radio program. 


Telephone Call Restrictors 


operation; either prevent receiving or placing 


telephone calls (or (or call prefixes) which have been entered into 


Lets you contro! ali your electronic 

with your TV remote. 7 individual output 
pins can be assigned to any button on your 
remote, and can be configured for er 
*toggle” or *momentary* action. $32 your 


Block out selected outgoi 
calls. ae calls. Calls Identified using 
password. $46 


memory, or prevent those calls (or call prefixes) which have ‘not* 
been entered into memory. Use touch-tone phone to program. 


Block out selected Incoming 
Caller ID data. 


SONY PLAYSTATION mod chips allow 
you to play CDR backups & imports. = 
ea. Quantity discounts. 1-800-663-8530 


MICROSOFT OFFICE 97 PROFES- 
SIONAL EDITION $79. That's right, 
$79. Includes Word 97, Excel 97, 
Access 97, PowerPoint 97, and 
Outlook 97. Brand new, unopened, 
and shrink-wrapped. Easy fulfillment- 
online documentation, online manual, 
and CD-KEY. Visa/MC accepted. Call 
Gulf Professional Services toll-free 1- 
888-208-9797, or order online at 
www.gulfpro.com E-Mail: sales@gulf 
pro.com 


FREE HACKING/phreaking/trubbleware 
diskette catalogue. Incredible subject 
matter. No commercial programming and 
NO SHAREWARE here! Peregrine 
Dynamics, 720 Portage Trail, Cuyahoga 
Falls, OH 44221. 


X10, SPIO, Abus and other software for 
IBM (DOS & Windows), Mac, Apple-2, 
Tandy, others. Basic, Pascal, C. Contact 
Wilmington Computer Applications. 
(www.local-net.cnchost.com) or 978- 
658-9950. 


LIQUIDATION WIN 95 7 CDs retail value 
over $1,000 sacrifice $53. 1,000 games, 
Encarta 10 CDs $25, DOS $25, Word- 
perfect Suite $35. Call 714-778-0450. 


LINUX & FREEBSD & LINUX & 
FREEBSD Linux and FreeBSD distribu- 
tions on CD-ROM for as low as $1.99. 
See our full range of Linux products and 
books at incredible prices. Use our 
secured shopping cart system at 
rt a dei Visa and 
MasterCard gladly accepted. E-Mail: 
sales@cheapbytes.com fax: 209-367- 
8518. CheapBytes, PO Box 2714, Lodi, 
CA 95241. 


DISKETTE & CDR DUPLICATION. 
Turnkey packaging, quick turnaround, 
guarantee blank disks available, format- 
ted diskettes 11 cents. Neil Duplication 
510-226-0171 


FLOPPY DISKS formatted, excellent 
pricing, call 510-226-0171. 


COMPUTER EQUIPMENT 


WANTED 


WANTED: TERMINALS + PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South, Epson, C.ITOH, etc. Call for quote 
on any surplus computer equipment. Call 
Jeremy, 603-673-8077. 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-2935). 


HP CALCULATORS wanted: models 10, 

70, calculator watch, others for private 

collection. Cash paid. Bob Morrow, 765- 
855-2348, rkmorrow@aol.com 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


TEST EQUIPMENT 


NEW HEWLETT-PACKARD 141T 
CRTs. $195 EACH. We have quantities 
available. These are double boxed, 
unopened with late 80s date code, guar- 
anteed. Fits all 141T spectrum analyzers. 
Contact Brian at Kentronix. 732-681- 
3229 or FAX 732-681-3312. Mailing: 
Kentronix, PO Box 2444, Farmingdale, 
NJ 07727 or E-Mail brian @kentronix 
.com 


TEK 577/D2/177 curve tracer $750 in 
good condition. Tek 2201 digital storage- 
analog oscope, brand new in a box. TEK 
PS 283 tripple output power supply, new 
in a box $375. 10 day money back guar- 
antee. For more great deals on test 
equipment please call 650-244-9438 or 
visit our web site: http:/Awww.equiptek 
.com/test 


POOR MAN’S Spectrum 
Analyzer/Monitor Receiver Kit. 2 to 1,700 
MHz. Basic kit only $78. Now available 
with switched resolution filters, tracking 
generator and direct digital frequency 
readout. Works with ANY scope or IBM 
compatible computer. Send stamped 
envelope for details. Science Workshop, 
Box 310B, Bethpage, NY 11714. 
http://www.science-workshop.com 


CONVERTERS: 

Regal CR-83 (RAN) 
Panasonic TZPC-175 (RAN) 
Centurion CF-3000 (NEW) 
Regal CR-83 Volume (RAN) 


Call for FREE catalog. 
405-631-5153 


REMOTE CONTROL 

HAND UNITS: 20 
Jerrold Replaces: 400/450/550.....4.95 
Scientific Atlanta: 075/175/475....4.95 
8600: On screen display............... 7.50 
Pioneer: BR 81, 82....5.<ccccccocossceccos 4.95 
Panasonic: Call for model #......... 7.50 
Zenith: All 4.95 
Tocom: 5503-VIP, 5503-A............ 7.00 
Universal: 4 in 1 R/M Vechectstaxteicene 7.50 


Call for Oak, Hamlin, Regal-83, Betis: 


NAR NANS AY 
SSSSsSsss° 


Texscan, and all others. 


amper-Bit tools: (10-lot) 
pees d compatible bits: 
1/4" Stacom Bit 
Oval Round D 
Torx Bit: 
Tocom T-8 
Zenith T-10,T-15 
Pioneer T- 20 
Scientific Atlanta T-20 
Pio 63XX Oval 
Bit Driver Handle 


We carry most remote hand units. If you don’t find the one you’re looking 
for, we can locate for you. 


Specializing in large quantities. 


HOURS: Monday thru Friday 9 am to 5 pm Central Time. 
Call for FREE catalog * E-Mail: WSE40S@AOL.COM 


Write In 72 on Reader Service Card. 


Any waveform you want! 


@ Synthesized Signal Generator 
Clean sinewaves DC-20 MHz with .001% accuracy! 
.1 Hz steps. DC Offset. RS232 remote control. 

@ Arbitrary Waveform Generator 
40 Megasamples/Second. 32,768 points. 12 bit DAC 


i 


DC to 20 MHz linear Inv/Ext AM, SSB, 
and log sweeps Dualtone Gen. 


LLL} fioorsd Lt 


Pulse Generator TR 


Telulex Inc. model SG-100A 


$995 


Quantity 1 


Money back 
guarantee 


Telulex Inc. 


2455 Old Middlefield Way S 
Mountain View, CA 94043 


Write in 73 on Reader Service Card. 


Tel (650) 938-0240 
Fax (650) 938-0241 


@ Function Generator 
Ramps, Triangles, Exponentials, Noise & more. 
0 to 2 MHz in 1 Hz steps. Continuous or Triggered. 
@ Pulse Generator 
Digital waveforms with adjustable duty cycle 


wim) A 


Int/Ext FM, PM, Ramps, Triangles, 
BPSK, Burst ay 


Arbitrary ple Bi. Possibilities! 


http://www. Telulex.com 
Email: sales@ Telulex.com 
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As Simple As 
Calling A Pager ... 


The Auto Remote® 900 MHz Control Module is 
a fully-programmable, single-board, 

message receiver that receives and decodes 
POCSAG data broadcast over existing paging 
infrastructure. 


Message data is transmitted either out a serial 
port or used to control eight outputs. The decod- 
ed data can output at either TTL or RS232 voltage 
levels across a half-duplex, serial interface port. 
The eight outputs provide for activation/deactiva- 
tion of external loads such as LEDs, re’ contact 
closures, etc. The eight output ports may be con- 
figured as either current sinks or current sources. 


of the Auto 
integrated 
one-way paging device for use in areas of infor- 
mation management, security control, energy 
management, auto control, general control, data 
display, etc. 


Dual Frequencies/Multiple Addressing: 


The Auto Remote can have two distinct frequen- 
cies programmed via the serial interface. Each 
frequency is capable of supporting four capcode 
pager addresses. The frequencies can be the same. 


Subaddressing (Password): 
+ Eight customer config- 


lector Each Auto Remote can have two unique password 
feels hve subaddresses to maximize the number of users 
+ Six 350mMA current sink or | Pet address and to allow individual and group call 


source. = 
. Tween current sink Gillian 
Serial TTL interface. Technologies, Phone es 493-9993 
= 


512, 1200, and 2400 baud Inc. Toll Free (888) 493-9992 
POCGSAG Fax (954) 946-0177 » www.autoremote.com 


unper $149.95 


(WHOLESALE) 


With The Auto 
Remote® ... You 
have the ability to 
Peng any device 

m anywhere 
using any touch- 
tone phone 


STANDARD 


EQUIPMENT 
FEATURES: 


+ Wide area data delivery, 
eine. and control. 


+ Uses 
infrastructure. 
+ 900 MHz frequencies/ 


synthesized receiver. 
+ Serial data interface/ 


The versatility and programmabili 
Remote makes it an excellent, easi 


pe 
range (-20°C to +70°C). 
- Remote antenna options. 


6278 N. Federal Hwy., Suite 178 
Ft. Lauderdale, FL 33308 


Write in 74 on Reader Service Card. 


Phone: 1-800-944-0495 
Fax: (540) 775-9638 
E-Mail: anainstr@crosslink.net 


RF & Microwave Test and Measurement 
Equipment & Components 


Electronic Test Equipment Bought and Sold 
Visa and MasterCard Accepted 
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Molron 


Visa, MasterCard, American Express, Discover. 
S/H: $8 USA; $11 Canada; $16 Foreign. 


KENTRONIX TEST EQUIPMENT SPE- 
CIALS. Check our WEB site at 
http:/www.kentronix.com for monthly 
specials. We are also looking to buy test 
equipment, coaxial and waveguide com- 
ponents, manuals, etc. Contact Brian at 
732-681-3229 or FAX 732-681-3312. E- 
Mail: brian @ kentronix.com 


AM-FM SERVICE MONITORS bought 
& sold. IFR, Motorola, Wavetek, 
Marconi, Triplet, HP. FOR QUOTE CALL 
TEST-TRONICS. Full calibration & 
repair, reasonable rates. A division of 
Communications Si leva Inc. 1-888- 
ri pia 805-251-2244, Fax 805-252- 


FED-LOG on CD-ROM. Have you won- 
dered what all those numbers were on 


government sales catalogs? Now be: 


able to identify all government stock 
numbers for price, mfg., part number, 
description. $350 a set. Call TJ's 
Wholesale Surplus 904-897-6482. E- 
MAIL: TOMFORSHE @AOL.COM 


WANTED: WESTERN electric test 
equipment. Tube-type only please. Freq. 
measurment sets, oscillators, amplifiers, 
coils, transformers, parts, tubes. Free 
offer, Great Wireless Museum 1-800- 
653-6427. 


WE BUY electrical power systems test 
equipment. This includes t siege 
manufacturers: Multi-Amp (now AV 
Multi-Amp), Biddle or James G. Biddle 
(now AVO Biddle), Megger (now AVO 
Megger), Associated Research, AEMC, 
EIL, Programma_ or any other test 
equipment used for testing high voltage 
equipment and components. The test 
equipment that we are looking for is used 
for testing high voltage transformers, cir- 
cuit breakers, cables, and protective 
relays. FAX 972-564-9139 or phone 1- 
800-261-9139 for quote. Phase-3 Power 
Test Equipment. 


i 
“4 44 


.o, 


310 Garfield St Suite 4 1) TMF Remote Controller 


4 PO Box 2748 
EleCTRONICS éugene, Oreqon 97402 Only $99.00:: 
nite wnemotron.com The Auto-Kall® AK- 16 DTMF Controller Board 


features 16 relay driver outputs and DTMF 
to X-10 house control capability! Control 
the relay driver outputs, X-10 modules, or 
both with your radio keypad! X-10 operation 
requires the PL-5135 Power Line Interface 
($20). The AK-16 mates readily with our RB- 
8/10 ($99) or RB-16/10 ($149) relay boards. 
The O-12 digit security code is user 
programable using your DTMF keypad. 
Additional features include re-programable 
CW ID, CW response, and several modes of 
operation including Pan-Tilt Camera 
Control. The AK-16is a fully assembled and 
tested printed circuit board. 


Se Habla Espariol. Pida Por Don Moser. 
Price and Specifications are subject to change without notice 


Info: (541) 687-2118 Orders: (800) 338-9058 Fax: (541) 687-2492 


ALL.TV.INc. 


“Our Name Says It Alt’ 


Call Us for ALL Your Cable Needs 

Large Inventory of Major Brands 

We will beat ALL competitor's prices 
Also serving Puerto Rico 

In Stock 85 Channel HRC ST 

In Stock 125 Channel HRC ST Volume 


E-Mail — alltv@icanect.net hipping 


TOLL FREE 1-800-510-1924 


EXCELLENT CONDITION TEST 
EQUIPMENT: HP 83522A .01 to 2.4GHz 
RF plug-in $4,900; HP 83570A 18 to 
26.5GHz RF plug-in $6,400; HP 3488A 
switch/control mainframe $750 (cards 
available); HP 37204A HP-IB extender 
$225; HP 5334A 100MHz counter 
(rise/fall time, HP-IB, etc.) $850; HP 
5335A/020,040 200MHz _ counter 
rise/fall time, statistics, HP-IB, etc.) 
1,200; HP 59306A relay actuator (6- 
SPDT) $175; HP 59307A dual VHF 
switch (2-SP4T) $175; HP 59401A HP-IB 
bus analyzer $250; HP 8161A/020 
100MHz HP-IB dual channel pulse gen- 
erator $3,000; Stanford Research SR 
510 lock-in amplifier $1,250; HP 339A 
distortion analyzer $1,400; Tek 222A 
handheld digital airy scope with 
readout $1,095; Tek AM 503, A6302 cur- 
rent probe, amplifier $850; Tek FG 504 
40MHz function generator $675. All with 
warranty. Pepper Systems, 214-353- 
0257 (Fax 214-902-9511). 


BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540- 
0169, FAX 714-540-5417. 


SCOPE SALE: New Tek isolator A6902B 


$425; as new TEK 2201, o-scope $300; 
465B rack mount $200. 5523 digitizing 
scope as new $200; TEK 1502 TDR as 
new $600. 7904 frame w/7A24, 7A26, 
7B85, 7B92A, $600, 2 available; Philips 
PM3217, $200; Kikisui 50MHz 4 channel 
5042, $200; 466, $400; 7A13, $100 LED; 
7A18, $45; 7A19, $100; 7A26, $60; 
7B53A, $60; 7B80/7B85, $75 ea.; 
7B92A, $125; 7D15, $175; 7711 $185; 
DC504, $175; DC5009, $200; PG-508, 
$350; probes P-6201, $300; P-6202A, 
$250. CALL FOR OTHERS. All with 30- 
day warranty. Call Psitech Plus, phone 
707-745-4804, fax 707-747-5277. E- 
Mail: apeas @ix.netcom.com 


Wecwaci 


Factory 7 


e Heavy duty commercial recorder - 
’ NOT improvised from consumer model 


e 12, 14, and 16 hour models also available 


f'» BUILT-IN voice activation (add $30) 
« Applications information included S 
me Dimensions: 11.5 x 7.0 x 2.75" 


Write in 75 on Reader Service Card. 


WANTED: LATE model TEST EQUIP- 
MENT and test equipment MANUALS, 
HP, Tektronix, and others. Fax your for 
sale list to 410-750-1192 or mail to US 
Surplus, PO Box 37, Ellicott City, MD 
21041, Attn: Ron Baublitz. Phone # 410- 
750-1083, E-Mail: ussurplu@clark.net 


ENGINEER TESTED: SPECTRUM 
ANALYZERS. Frequency counters, fre- 
quency standards, meters, scopes, gen- 
erators, curve tracers, GPS standards, 
and satellite test equipment. VISA, MAS- 
TERCARD, AMEX. More information: 
HTTP://TECH-SERVICES.COM 
“Performance-tested.” Calibrated. 
Warranteed. New & used. Gary, N6ZD. 


WANTED: ELECTRONIC estates. Ham, 
broadcasting, military, test, public 
address, tubes, transformers, telex 
equipment. The bigger the pile, the more 
worthwhile. We fly anywhere. Sumner 
McDanel 1-800-251-5454 


EQUIPMENT MANUALS we have 
1000's of service and operators manuals 
for all types of test and measurement 
equipment from 1950 to present. All test 
pei manufacturers are represent- 
. Call, write, or fax your want list. 
Please include mfg.'s manual P/N unit 
serial numbers if known. Manuals Plus, 
Box 549, TAD #601, Tooele, UT 84074. 
435-882-7188, FAX 435-882-7195. 


WANTED: RADIO service monitors, IFR, 
Motorola, HP, Marconi, also late model 
HP equipment. 716-763-9104 or Fax 
716-763-0371. http://www.amtronix.com 


EXCELLENT CONDITION TEST 
EQUIPMENT: HP 3325A 
pf Me ncerralliced ik generator $1,500; 

A 500MHz counter $400; with 
HP-IB $600; HP 6236B, HP 6237B triple 
output dual tracking power supply $375, 
325; HP 7090A measuring plotter 
$1,500; HP 8410C, 8410B, 8410A net- 
work analyzer mainframes $650, 450, 
300; HP 8411A, 8411A/018 harmonic 
frequency converter $325, 425; HP 
8743A, 8743B/018 reflection/transmis- 
sion test set $425, 675; HP 11713A 
attenuator/switch driver $675; HP 
11869A adapter (for 8350B) $350; Tek 
520A NTSC vectorscope $650; Tek 466 
(100MHz, storage) $600; Tek 468, R468 
(100MHz, digital storage) $1,150, 900; 
Tek 475A (250MHz) $650; Tek 
475A/DM44 (250MHz, ee) $725; 
Tek 7CT1N curve tracer a -in $325; 
Tek 7S14 1GHz sampler ; Tek PS 
503A power supply plug-in ¢t7e: Tek TR 
503 tracking generator $850; Wavetek 
178 waveform synthesizer $1,600. All 
with warranty. Pepper Systems, 214-353- 
0257 (Fax 214-902-9511). 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


HP 8340A 10MHz-26.5GHz synthesized 
sweepers; unused. List over $70K; now 
$21,850. HP 3325A SYNTHESIZED 
FUNCTION GENERATORS unused in 
box with full manuals $1,800. RUBIDIUM 
FREQUENCY STANDARDS, the best 
newer mil-spec units; 10MHz sine $595, 
10/$4,900. Three month warranty. 760- 
439-1345, 1-800-TO-BUY-TE. 


Equipment Management Technolog 
From Acquisition to Disposition 


% RENT 2 ' 


f Quality 
est and Measurement eavipment SRL 


We inventory HP, Tektronix, Fluke, Anritsu, Wiltron, Iwatsu, a. 
GenRad and many other manufacturers. Our product lines include RF 
& microwave, oscilloscopes, generators, supplies, communications, 
voltage and frequency standards. Call us now for a quote! 


TLWSDGR1700) * ay BER (200 * ena sent con 
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Scott Edwards Electronics 


awe Graphics 
LCD Module 
with Serial 


interface 


The new G12864 makes it easy to display text and graphics on a 
128-by-64-pixel LCD. It interfaces with a computer through a 2400 
or 9600-baud RS-232 serial hookup. 


Text Features 


The G12864 works like a serial-receive terminal. It displays text in a 
4-line by 16-character format. Text is displayed in a large 8- by 16-pixel 
font, which can be edited to include custom symbols. 


Graphics Features 


3.66" by 
2.76" 


The display lets you plot points, draw lines, and display full-screen 
graphics using easy instructions. Its flash memory stores the text font 
plus 14 screens. You can create fonts and graphics on your PC, then 
download them to the G12864 using the included software. 
Convenience Features 
A power supply and DB9 serial-port connector are built in. Connect the 
display to the (included) AC adapter; plug the (included) serial cable 
into your PC or other computer, and you're ready to go. Current draw 
ranges from 15mA (typical, backlight off) to 100mA (max, backlight on). 
For complete specifications, see our web site: www. seetron.com. 


Display, with starter pack: $199 Display alone (OEM qty 1): $179 


Scott Edwards Electronics ¢ PO Box 160 « Sierra Vista * AZ ¢ 85636-0160 
ph: 520-459-4802 « fax: 520-459-0623 ¢ e-mail: inflo@seetron.com 
Internet: www.seetron.com 


Write in 76 on Reader Service Card. 


CHECK CAPACITORG | LOCATE ANY CHORTED 


TO THE EXACT CPOT 


leakfecker S2A $179 


Locates shorted & leaky parts to the 
exact spot on the PCB without cutting 
up the board or unsoldering any parts! 


@ 60 DAY MONEY-BACK 


Capfinalyzer 88 $179 | GUARANTEE ON ALL 

@ Automatically discharges cap; EDS TEST EQUIPMENT 
Checks for low DCR and shorts; 
Checks high-frequency ESRand | @ AVAILIABLE AT YOUR 
displays on 20-segment LED meter} FAVORITE DISTRIBUTOR 


® 3-color chart shows typical values. 
@ Includes gold-plated tweezer probe 
® Portable... Batteries included! 


SEE US AT NESDA CONVENTION 
IN ORLANDO, FL AUGUST [2, IZ 


ELECTRONIC DESIGN SPECIALISTS 


4647 Appalachian St, Boca Raton, FL 33428 561-487-6103 www.eds-inc.com 


we make test equipment designed to make you money. 
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MOTHERBOARDS WITH om" 


Pentium 166 MMX v nl CPU 
Pentium 200 Ml 
ili 233 MMX w 

MO K6 233 MI 
btn I! 23 
Pentium I] 266 MMX y 
Pentium Il 300 MMX wi C 
Pentium Il 333 MMX v 
Pentium II 350 MMX W 

| 


Pentium || 400 MMX w 
For ALL kinds of Drives, Sound Cards HARD DRIVES SPECIALS 


‘2.5GB.$129 3.6GB..$135 4.3GB..$149 
5.AGB. $1865 6.AGB. $195 84GB..$255 


MX wi CPU 
| CPU 
MIX wi CPU 
33 MMX wi 

f ‘ 


rr 


, 32X cp ROM....$65 


24X Bundle 


$79 


24X Speed CD 
16 Bit Sound Card 
with Wavetable. 


CPU 


Prmmnmmmm wn ~ 


MINI TOWER PREMIUM 
| DESKTOP CASE PREMIUM 


|CREDIT CARDS onl 
IBM 6X86 | . “Il 
| *GOVLRO.* C.COD. 
'Resellers | 
Dealers 


_ Welcome. 


& CPU 


$285 


ALE FOsFe Cire 
EWYEeF yy £38 AWy 


E @€prA Fre igc_ 
www.bisme.com 


BISME COMPUTERS 01 QUTLET 905 N Carpenter Ra. Suite A. Modesto, CA 95351 


BIG 


Write in 79 on Reader Service Card. 


WHOLESALE 
CABLE BOXES 


CONVERTERS - FILTERS 


Call Us To 
Satisfy All Of Your Cable 
Equipment Needs! 


WE CARRY ALL 
THE MAJOR 
BRAND NAMES! 


30 DAY MONEY BACK 
GUARANTEE! 
1 YEAR WARRANTY 


Call Now and Take Advantage!!! 


MODERN ELECTRONICS 
1-800-906-6664 


2609 S. 156TH CIRCLE * OMAHA, NE 68130 
VISIT OUR WEB SITE: http://www.modernelectronics.com 
E-MAIL: modern@ modernelectronics.com 
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300 MMX | 


Corporate Offices 
P.O. Box 1762 
San Mateo, CA 94401 


285 S.W. 41st St. 
Renton, WA 98055 


http://www.bellelect. com 
RSE ee 


LARGE ASSORTMENT of used test 
equipment for sale. Request list or visit 
my website. Credit cards accepted. Jim 
Stevenson, phone: 609-888-2846, Fax: 
609-888-2847. E-Mail: JLStevensn@ 
aol.com Website: http://www.steven 
soniabs.com 


TEST EQUIPMENT sale: Tek scopes: 
455 with cover, $150; 465M, $250; 465, 
with cover $300; 475, with cover $400; 
475A, with cover $450; 485 $450; 466, 
$350; 2213, $275; 2215, with cover 
$300; 2235, $500; Tek 7000 series: 7603, 
$125; R7603 opt. 20 GPIB $125; 7603 
opt. 6 for 7L series spec. analyzers, 
$150; 7613, $150; 7633, $200; 7834, 
$225; 7844, $225; 7904, $225; 7904A, 
$325; plug-ins: 7A11, $135; 7A12, $75; 
7A13, $135; 7A16A, $55; 7ZA15AN, $50; 
7A19, $110; 7A21N, $125; 7A24, $135; 
7A26, $70; 7B53A, $75; 7D15, $125; 
7A22, $145; 7B53A, (new) $125; 7B71, 
$85; 7B80, $75; 7B85, $125; 7B87, $150; 
7B92A, $150; 7D11, $75; 7D01/DF-1, 
with probes, $250; 7S11, 7111, S-4, 
$650. All with 30 day warranty. Coppes 
Electronics 520-749-8471, fax 520-760- 
7780. 


AMD K6 


ot 
$ CPU 


$299 


_——_ 


Dominos are rugged, miniature 
encapsulated controllers that 
com- bine lots of analog and 
digital I/O with a fast control- 
oriented floating-point BASIC to 
provide a one-stop computation 
and control solution for cost- 
sensitive control tasks. Used 
stand alone or connected via 
RS-232/RS-485, Dominos are 
true plug-and-go control. 


DOMINO} 


= 
% 


everything in Domino 1 plus 
© 16 more bits of high-current parallel I/O 
© Hardware clock/calendar 

* Wide-range power operation 

* Hardware PWM output 


® Full floating-point ROMed BASIC 

¢ 32-KB SRAM and 32-KB EEPROM 

© |2 bits of parallel |/O 

© 2 PWM outputs 

° FC bus 

© 2-channel | 2-bit ADC 

© Serial port: 19.2-kbps RS-232A, 
RS-422, or RS-485 

© +5V@ISm 


Visit our Web site for complete datasheets 


To Order Call: J-8Q0-635-3355 


4 Park St., Vernon, CT 06066 
(860) 87 |-6170 


Write in 81 on Reader Service Card. 


Top Quality Reconditioned 


Electronic Test Equipment 
Hewlett-Packard ¢ Tektronix ¢ Fluke ¢ Wiltron 


BOUGHT & SOLD 
Test Equipment Wanted 


Looking for Test Equipment Manuals? 
Contact: Manuals Plus (801)882-7188 * Fax (801)882-7195 


Seattle, WA 206-251-6653 


415-579-1711 © Fax 415-579-5777 


| Electronics 


Write in 80 on Reader Service Card. 


TEST EQUIPMENT sale: HP 8660C opt. 
5, 100, with 86603A, 86635A, $2,400; 
HP 8660C opt. 5, 100, walt 0003h. 
86632A, $2,300; HP 8660A, opt. 1, 
100, $550; HP 86602A, $500; HB 
866028, $550; HP 86632A, $255; HP 
141T, $350; HP 85528, $350; HP 8445B, 
$275; HP 8620C, new color, $250; HP 
86290A with scales, $800; HP 86222A, 
new color $750; HP 8620C, opt. 11 
GPIB, $400; HP 8620C new color, $300; 
HP 3571A, $300; HP 5340A, opt.2, 11, 
$650; HP 5340A, opt. 1, 2, [LED digpley 
GPIB, a 000; HP 435B, $250; HP 80: 
$200; 806B/809B/444A, $175; HP 
STe2A. ‘S080, HP 8180A, $225; HP 
11692D, $750; HP 4328A, no probe, 
$200; HP 141T, 8552B, 555A, $1,100; 
HP 141T, 8552B, 8553B, $900; Boonton 
4200, with cover and 6E sensor, GPIB, 
$500; Boonton 82AD, opt. S-10, S13, 
GPIB, $475; Tek Scope Cal System, 
PG506, SG503, TG501, TM504 $1,350; 
Eaton-Ailtech NM37/57A, $650; Wavetek 
271 $425; Eaton-Ailtech NM17/27A, 
$650; HP 3586C, $550. All with 30 day 
warranty. Coppes Electronics 520-749- 
8471, fax 520-760-7780. 


TEST EQUIPMENT sale: HP 86408, opt. 
323, military version, $300; HP 8654A, 
$350; HP 5245L, new color, $85; HP 
5257A, old color, $75; HP 8620A, $200; 
HP 86242A, $200; Wavetek 2002A, 
$550; HP 214B w 2, $800; Boonton 
92BD, with probe, $185; Singer NM-65T, 

HP 651B, new color, $85; HP 
461A, $75; HP 3311A, $125; lIET HARS- 
X-7-1, Precision Resistance Decade, 
$200; Wavetek 136, $100; Wavetek 
131A, $85; Wavetek 114, $75; HP 334A, 
$200; HP 333A, $150; Tek P6019 w/134, 
$200; Tek P6021 w/134, $200; HP 4815A 
with probe, $600. All with 30 day warran- 
ty. Coppes Electronics 520-749-8471, fax 
520-760-7780. 


TEK 7L12 spectrum analyzer, excellent 
condition, $1,100; HP 8691A, 8694B 
sweeper plug-ins, —— each; HP 8698B, 
$275; HP 10833C cable, $20; HP 8068 
slotted line, $75; KEPCO ATE 55-20M 55 
volt, 20 amp variable power supply, 
$375; GE TS-192/CPM-4 X_ band 
wavemeter, $100; call for list of 
microwave components, coax connec- 
tors, and other items. Laser Artistry, 414- 
764-7400. 


SOLDERING DESOLDERING: Pace 
MBT200 $400; Pace MBT210 digital 
readout $550; Pace MBT250 call; Weller 
DS1000 $350. Desoider pencils: Pace 
SX25 $75; air vac 70 watt use on Pace 
$50. Princess heat gun $75. Mesei hot 
tweezers $75; soldering: Weller WTCP 
$45, EC2000ESD $100. Hot air 
solder/desolder: Raychem $200; Hart 
200A $700. 600 watt American Beauty 
iron $100. 10 watt Princess $20 nu. Jim 
310-515-2058. 


MCM is the leading supplier to the consumer electronics service indu 


Additionally, hobbyists, educators and even manufacturers have looked to 
MCM for all of their component needs. Call today for your free catalog! 


Voice Activation 
OX) Relay 

re-assembled board 
switches output relay when 
audio signal level is detected. 
Input level 50mV, 10Kohm. 
Sensitivity is adjusted via a 
board mounted potentiometer. Output relay 
contacts rated at 5A, Required supply voltage 
12VDC, 50mA. Board dimensions 3° x 14" x 1%". 


Order # (ea.) 


28-4825 . $17.95 


Large Solderless 
Breadboard 
Same as below only larger! 1890 
terminal strip tie points, 500 
distribution strip tie points, four 
binding post connections. 
Dimensions: 7" x 9" x %". 

Order # Reg. 
72-345 $4).75 


Solderiess Breadboard 
Perfect for circuit designing, 
prototyping and educational 
purposes. Usable for high frequency, 
high speed and low noise circuits. 
1260 terminal strip tie points, 100 
distribution strip tie points, two 
binding post connections. 
Dimensions: 4° x 84" x %". 


‘23.00 


Order# Reg. 
72-340 $2059 ‘1 2.50 
25~2000MHz Test Receiver 


Sweeps the entire 25~2000MHz band 
and locks automatically onto any 
transmitted signal. Scanning process 
resumes automatically when 
transmission stops. Radio and television 
broadcasts are automatically ignored, 
Scans entire range in 5 seconds. FM 
deviation can be set at 5KHz or SOKHz. 
Detachable antenna utilizes BNC type 
connector, Requires four “AA” type 
batteries (#291-030), not included. 
Dimensions 2/4" (W) x 14" (D) x 44" (H). 
Order # 


ic 


Experimenters 
Board 

These boards 
can be 
separated, and are capable of holding a 4 pin to 20 
pin DIP IC. Excellent boards for prototyping, schools 
and hobbyists. 


Fig. Order# Dimensions oo (10-up) 
A 21-4595) 1%" x 1%" x %" $0.99 $0.79 


Bo 21-4610 1 '%e" K 1'%o" X %o" 0.99 0.79 


2A Selectable Voltage 
Power Supply 

Ideal for powering projects, or 
for use as a battery 

eliminator, Regulated 

output is switchable fo 3, 44%, 6, 
7%, 9or 12 volt. 


Order # (ea.) 
28-2200 $16.95 


Heavy-Duty 
Aluminum 

Tool Case 
Lightweight durable 
aluminum case Is 
designed to take rough 
field use. Two inside 
panels and adjustable 
compartments easily 
carry hand tools, small 
test equipment and more. Attractive black finish 
holds up after years of use. Measures approximately 


: ‘34.95 


Order # 
21-3460 


Reg. 


$580 


8" Polypropylene 
Woofer 
Rubber surround 
provides tight punchy low 
frequencies and high durability. 
Poly cone provides immunity to humidity, 

making this ideal for automotive applications. Power 
capacity 70/100W RMS/peak, frequency response 
30Hz2~3.5KHz, 1° voice coil, 18 oz. 


magnet. 80hm. 
Order # Reg. 
$1350 
(SY MOTOROLA CE 
Piezo Horn Tweeter 


55-1190 
Provides excellent transient 
response with low harmonic 
distortion. Efficient piezo design 
ignores low frequencies eliminating 
the need for a crossover. Impedance is over 
10000hm at 1KHz and over 200hm at 40KHz. 
Frequency response 3~30KHz. Dimensions: 2%"(H) x 


2%" (W) x 3° (D). 
3.50 


‘9.00 


Order # Reg. 


53-070 $5.99 


Discone Scanner/ 
HAM Antenna 
Versatile antenna 
provides continuous 
receive coverage from 
25MHz~ 1300MHz. It will 
also transmit on the 6M, 
2M, 70cm, 33cm and 
23cm Ham bands, 
with a maximum power 
rating of 200W. Antenna 
impedance Is 500hm and 
ls terminated with “N” 
type female connector. 
Overall length 67°. 
Order # 


111-2535 


te 


MCM ELECTRONICS? 
650 CONGRESS PARK DR. 
CENTERVILLE, OH 45459 

A PREMIER FARNELL Company 


Write in 138 on Reader Service Card. 


NVMI9 


TENMA’ 
15A Regulated 
Power Supply 
Provides regulated 
13.8VDC output at 
15 amps duty cycle (one 
minute on, three minutes off). Heavy duty heat sinks 
assure cool reliable operation. Dimensions: 1714" (W) x 
10° (D) x 5° (H). 


yaei0 pets $59.25 


DMM W/Logic Function 
3% digit DMM measures AC/DC 
voltage from 200mV~600V, resistance to 
2000Mohm, capacitance to 20uF, 
transistor hFe gain and audible continuity 
test. Requires 9V battery (#290-080) not 
Included, Dimensions: 2%" (W) x 5%" (H) 
x 14" (D). 

Order # Reg. 


72-4025 $65.95 | °39.95 : 


45 Piece 
Rechargeable % 
Cordless 
Screwdriver Kit 

170 RPM screwdriver 
has six forward/ 

reverse torque 

settings and a 4 
keyless hex collet. 
Includes AC adaptor, 
two batteries and over 
40 sockets, bits and tips, 
all in a molded case. 


Order # Reg 


21-1545 $5350 


°29.95 


HAKOSS 

HP/6 Lightweight 

Portable Headphones 

The KOSS HP/6 headphones is ideal for 
private listening from your personal com- 
puter «Volume control on the cord for 
easy adjustment eFrequency response: 
50~20,000Hz *360hm * Suggested list 
$19.99 +Limited quantities 


—S 
Order# (1-3) (411) (12-49) (50-up 
58-3435 $5.99 $5.49 tne Fa90 


12V, 4Ah Sealed Lead CBee ‘ 


Acid Battery - 
Ideal for most 12VDC and 
battery backup applications 
including alarm panels. May be 
used with C&K and other alarm 
control panels. Dimensions: 2.75" 
x 3.65" x 4.02". Weight 3.96 Ibs. 
Connections via .187* tabs. 
Order # R 


$1.95 


°14.95 


29-1910 


Same Day Shipping! 
In stock orders received by 
5:00 p.m. (YOUR TIME), are 

shipped the same day. 


www.mcmelectronics.com 


SOURCE CODE: NVM19 
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Modern computing and standard surge 
suppressors... a recipe for disaster. 


Almost all surge protection devices use MOV’s (metal oxide varistors) as their active element. 
MOV’ are sacrificial/wear/limited life components. Surge suppressors based on this technology are 
doomed to failure, These surge “suppressors” also don't suppress a thing. They divert powerline 
surges equally to the ground and neutral wire. When you put current on the common ground wire 
of interconnected equipment some of that current will flow (through the inherent ground loops) to 
the data lines. This is a major cause of lock-ups and misoperations that plague today’s computer 
environments. Another fact; all modern computers use switch mode power supplies. During surges 
the power supply capacitors must charge to the clamping level of the MOV before the MOV turns 
on. A recent study has shown that it takes a 3000A surge 15 microseconds (15,000 nanoseconds) to 
charge the typical capacitors of these power supplies to that level. The surge is virtually over before 
the MOV reacts. (See five things you probably don’t know about your surge suppressor at 

www, fivethings.com.) 


THE POINT: Standard surge suppressors allow too much current to hit the computer. Standard 
surge suppressors divert surge current to the ground wire and disrupt data transfer. Standard surge 
suppressors eventually fail without warning. Modern computers have logic voltage levels (the sig- 
nals that transmit the data) and power supply voltages that are dramatically lower than that of their 
recent predecessors. Modern computers use integrated circuits with transistors of ever decreasing 
physical geometries. Modern computers are virtually always interconnected to other computers or 
peripheral equipment. The bottom line; modern computers are much more sensitive and susceptible 
to powerline anomalies. 


INTRODUCING BRICK WALL SURGE FILTERS. . . 


The World’s Best Surge Suppressor 


Initially engineered for critical, non-fail industrial applications, this patented device protects indefi- 
nitely and sets a new standard for every measure of surge suppressor and powerline filtering perfor- 
mance. 


A Brick Wall 1) Utilizes NO MOV’S or Any Other Sacrificial Components (a two pound inductor 
and nine capacitors are the heart of the unit) 2) Has No Joule Rating or Surge Current Limitations 
3) HAS BEEN TESTED AND CERTIFIED BY ULTO THE MOST DEMANDING CLASSIFI- 
CATION OF A NEW GOVERNMENT SPECIFICATION; CLASS I, GRADE A. Which Means: 
UL PUT ONE THOUSAND 3000A, 6000V SURGES (this is the largest surge an interior environ- 
ment can experience) THROUGH A UNIT (at 60 second intervals) AND DOCUMENTED NO FAIL- 
URE OR PERFORMANCE DEGRADATION OF ANY KIND WHATSOEVER.. 


i.e.: A Brick Wall Will Not Fail. 


We know of no cord connected, MOV based surge 
protection device that has, or can pass this test. 


A Brick Wall possesses UL’s lowest Suppressed Voltage Rating 
(let-through voltage) of 330V. This is the lowest rating they 
will grant. In that test of one thousand 6000V, 3000A surges, 
UL NEVER SAW THE LET-THROUGH VOLTAGE 
EXCEED 290V. YOU CANNOT DO BETTER THAN 
THIS FOR A POINT-OF-USE SURGE PROTECTION 
DEVICE. Once again, we know of no other surge protection 
device that could come close to this performance level. 


A Brick Wall is a current activated Series Mode device. Since it 
is not wired in parallel, nor voltage activated, it does not have to wait 
for the capacitors of the power supply to charge before it becomes effec- 
tive YOUR EQUIPMENT IS PROTECTED INSTANTA- 
NEOUSLY (and indefinitely). 


These devices were engineered utilizing a current 
limiting/surge filtering technology. THEY DO NOT 
DIVERT ANY SURGE CURRENT TO THE GROUND 
WIRE, They Will Not Cause Your Computer System To 
LOCK-UP CRASH OR MISOPERATE as a consequence of 
surge diversion. Your current surge “suppressor” will. 


Powerline Filtering 

In addition to all this, Brick Wall Surge FILTERS are the best AC powerline filters you can buy (that we 
have been able to find anyway). Industrial machinery, copiers, coffee makers, laser printers, fluorescent lights, 
refrigerators, etc., all cause powerline noise that can cause your computer to misoperate, A Brick Wall Surge 
Filter will make powerline noise related problems disappear. 


Available in Modular Form 


You Can’t Buy a Better Surge Protection/Powerline 
Filtering Device... Anywhere. 


SO. .. HOW IMPORTANT IS YOUR SYSTEM? 


* BRICK WALL DIV., 
PRICE WHEELER CORP. 
1-800-528-0313 


Fax: 1-800-528-6623 E-Mail: info@brickwall.com 
Web: www.brickwall.com 


Visa - MC - AMEX 


BRICK 
WALL 


ASK ABOUT OUR NEW IN-LINE UPS/SERVER PROTECTOR 
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Write in 83 on Reader Service Card. 


EQUIPMENT SALE: Wavetek 859 pro- 
grammable pulse generator $450; 
Anritsu 645A, both the sending & receiv- 
ing unit for $300; Siecor M42 optical time 
domain reflectometer, $400; HEWLETT 
PACKARD 80078B pulse generator, $200; 
Leader LPS-152 DC tracking supply, 
$200; Fluke 8000 DMM, $40; NJE 0-20V, 
0-1A bench supply, $25, 4 available; ALL 
new factory boxed Tektronix PS 283 75 
watt triple supply, $325; Hewlett Packard 
5328A, option 20, 40 & 41, 3 available 
$75 ea. HP 6920B calibrator, as new 
$200. Psitech Plus, 707-745-4804, fax 
707-747-5277. E-Mail: apeas@ix.net 
com.com 


TEST EQUIPMENT sale: Lambda LLS 
9040 prog. pwr. supply 0-40VDC, 0-20A, 
$350; Fluke 8050A, no bat opt. $125; 
Fluke 8050A, w/bat opt. $125; HP 
3466A, $125; Phillips PM3214 o’scope 
25MHz with TV sync., $115; Gould 450 
35MHz digital storage o'scope, $275; HP 
1741A, 100MHz with sorege, $250; HP 


1740A, 100MHz, o'scope, B&K 
1590A, 100MHz o’sco $5205: HP 
654A, $150; HP 1727A, 75; Ballantine 


323-07, $65; Ballantine 3015A, $55; 
Behiman 25-C, AC supply, 250VA, 0- 
130VAC, 45Hz to 2KHz, $225; Kepco 
KS36-10M, 0-36VDC, 0-10 , CVCC, 
$200; HP 8614A, new color, 5; HP 
6515A, 0-3KV supply, new color, $225, 
ESI250DE, impedance bridge, $150; 
Racal 9009N modulation meter, $250; 
Wavetek 3000, $450. All with 30 day war- 
ranty. Coppes Electronics 520-749-8471, 
fax 520-760-7780. 


VIDEO 


CABLE TV 


CONVERTERS a NOTCH FILTERS 
MOSTMAJOR ~—-_ your CHANNELS 3, 
BRANDS CABLE AND 14 THRU 

NEEDS 


WE SPECIALIZE IN QUANTITY DIscoUNTs 


1-800-327-3407 


TEST EQUIPMENT sale: Fiuke 8000A, 
$45; Fluke 85 RF probe (new), $35; B&K 
2831, $50; CE-24, $125; Millivac 828, RF 
millivoitmeter, with probe, $85; North 
Atlantic 212C, $200; North Atlantic, 
202BR, $125; 3H Industries, Swinger 
One active load, $250; Elgar 6000B, line 
conditioner, $50; Fluke 80E10, HV 
meter, $125; GR1862C, $200; Guildline 
9152, $300; HP 1901A, with 1905A, 
1925A, 1917A, $175; HP 203A, $100; 
HP 3722A, $100; HP 7044A, $100; HP 
8006A opt. 1, $200; HP 8403A, with 
8731A, 8732B, 8733B, 8734B, $400; IET 
STS1600, in circuit tracker and compo- 
nent tester, new, $650; Interface Tech. 
RS660, $200; Krohn-Hite 3103A, $200; 
PMI 1018A, with probe, $150; HP 415E, 
$75; Tek 604, $200; Tek 604A, $225; Tek 
620, $225; Tek 634, $225. All with 30 day 
warranty. Electronics 520-749- 
8471, fax 520-760-7780. 


FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip- 
ment. Free estimates. We buy, sell and 
trade all makes of test equipment. Visa 
and MasterCard . Check out our 
inventory and at WWW.FEIT- 
EK.COM 2752 Walton Road, St. Louis, 
MO 63114, 314-423-1770. 


OSCILLOSCOPE TEK 2336, 100MHz, 
portable, Neh tg SASE for 89 
catalog pai 50. Signal generator, 
HP 8640B ot S88) 0 $475, all plus 
UPS. Frank Moreland, 14788 Poway 
Mesa Drive, Poway, CA 92064, 619-486- 
4742. 


CALL: 


Write in 84 on Reader Service Card. 


FLUKE 8050A DMM wileads, Ror 
$175. Fluke 8840A 5-1/2 digit iM, 
’ $550. Fluke 5101B opt. 005 multi-cali- 
brator, DC/AC voltage and current plus 
resistance, $2,400. ESI RS925 eight- 
decade (plus variable) resistance stan- 
dard, 0.012 to 1.1MQ, $1,350. Wavetek 
180 function fully checked out! 
$1,750. HP 3312A function rator, 
0.1Hz to 13MHz, $595. HP B/853A 
spectrum ana tr, 0.1-1500MHz 
w/digital storage display, excellent condi- 


pe $2,650. re SC61 Waveform 
r, DC-60MHz, oscill plus 
digital rea readout of , P-P volts 


mes with 
2 bn broad new Sencore i sey Ful 
checked out and guaranteed, $750, 
Lehman “Scientific 1-800-784-8680 
Visa/MC. www.lehmanscientific.com 


fet Seo ee ae Tek ge = 


plies: electronic 

10, $225; SCR40-250, $250; Elgar 351, 
no plug-in, $350; Fluke 412B Hy / supply, 
2.1KV, $200; HP 6201, $75; H 

rhea HP 6224B, $175; HP G309A, $125; 


ene Sige with requirements, ‘on 
Donner RS40-15, $200; 1 
4, bi-polar op-amp supply, 0-15V, 0-20A, 


40 y 
ranty. Electronics 520-749-8471, 
Hoch ee 9 ees 


HTTP://WWW.LABX.COM/AMSL.HTM 

IN-STOCK used equipment including: 

laboratory, test & measurement, many 

other useful items. Most with 15 day 

uarantee. Andrew Smith 802-254-9459. 
.S.L., Brattleboro, VT USA. 


BUYING: TEST EQUIPMENT, MEA- 
SUREMENT, CALCULATORS, CAM- 
ERAS, SCOPES, MEDICAL-LAB 
EQUIPMENT, ALL TOOLS. MAINE 207- 
493-3300. 


AFFORDABLE HP power sensor repent 
Most 8481As repaired for $235 or less. 
We also handle 478As and many others. 
Call or fax for more information. 
Willamette RF, Inc., 541-754-7226, FAX 
541-753-4629. 


SERVICE MONITORS: IFR1000A 
$2,600, IFR1000S $3,600. John 504- 
- 769-5754. 


MICRODYNE 1100, 1200, 1400 series 
receivers all bands, FM and PM demods, 
SDU, IF filters. a eg se a 
Sat systems bit syncs. 805-9 


WANTED: WESTERN electric test 
equipment. Tube-type only please. Freq. 
measuring sets, oscillators, amplifiers, 
parts, tubes, etc. 1-800-251-5454 


WATTMETERS URM-120, 2-1000 MHz, 
10-1000W, three couplers, meter, case, 
manual, used, exclt, 20 Ibs. $140. Add 
shipping. Tartan Electronics, Box 36841, 
Tucson, AZ 85740-6841, 520-577-1022. 


TEKTRONIX 492-2 50KHz-21GHz 
SPECTRUM ANALYZERS with di nal 
storage $3,975. 492-123 with shapes 


ma digital storage, uency sta 
ization’ $5,950. EiP ‘sa 01 yoGHe 
Sicacaaas aasee 


n GPIB B $4950. Wa-13808 0 a 

ai ital a $4,750. 90-d earreas ms 
jay warra 
760-439-1346 1-800-TO-BUY-TE. 
WANTED: TEKTRONIX 570 acces- 
sories. 8 pin adapter plates 016-005; 9 
pin adapter plates 016-006; blank 
eee Mikote 016-007; 13 pin nixie 
01 5 pin nuvistor 

bee 016-041; 7 pin nuvistor twelvar 
base 016-042; 12 pin compactron 
duodecar base 016-043; 9 pin novar 
base 016-044. Randy Call, tel. 801-266- 
5301 fax 801-263-1875 E-Mail: 
iecl@juno.com 


HP 8640B opt. 1, 2 $1,200; HP 
141T/8552/8554, bright CRT, $1,000; 
8555 module $250; 8444 tracking gener- 
ator $500. All excellent condition, w/man- 
uals. Offers entertained. 925-455-9514 
voice; 925-455-1760 fax; E-Mail: 
jdhymer@ricochet.net 


NEW LINE-CONDITONERS: Factory 
new Tripp Lite model LC-1200, $25. 
Quantities available. Psitech Plus 707- 
745-4804, fax 707-747-5277. E-Mail: 
apeas @ix.netcom.com 


POCKET TESTBENCH, tiny, portable, 
inexpensive RS-232 instrument. Scope, 
logic, poe counter, generator 

ricom Technologies, 303-444- 
o776 fat Sni.net/~oricom). 


i 
\4 
ih 
i 


Heat en S| 
silicone grease for 
; pens tween 
eat sink and fan. 


#TM-GUP........ $1.0 .00 


BNC, female- 
female, for use 
with networks 
and video 
applications. 
#AD-546........ 2/$1.00 


EFRATOM FRK-L rubidium oscilla- 
tors! 10MHz sinewave output, 
Qpvrms. rons term stability: <1 x 10° 
/month. Includes optional Mdl. EEK- 
10 heatsink and I/O connector. Used, 
with fresh NIST traceable calibration 
certificate, i | ea. 6 month 
guarantee! Full specifications and 
icture at our website. Lehman 
ientific, 1-800-784-8680. Visa/MC. 
www.lehmanscientific.com 


TEKTRONIX TWD120 digital storage 
oscilloscope, 100MHz, connects to your 
PC and runs under Windows. Unused in 
original box, $425. Used w/accessories, 

0. Includes probes, manuals, soft 
ware, etc. Visit www.test-equipment 
net for details. 732-445-4915. 


Ceaniaiee ‘Ceimawieation 
Network - Audio - Video 


www.roge rssystems.com 


Stick-on monitor or 
clip on shirt, 6 ft. 
cord, condenser 


Replacement for 
original case. 


10MHz RUBIDIUM FREQUENCY 
STANDARDS: 10MHz sine, Newer 
Efratom M-100 (the best) with 
heatsink & connector, calibrated ver- 
sus Cesium $595 or 10/4,950. 90-day 
warranty. Visa/MasterCard/AMEX 
accepted. 760-439-1345 or 1-800-TO- 
BUY-TE. Webpage hittp:/Avww.angelfire 
.com/biz/telist/index.htmi 


WANTED: NAKAMICHI T-100 audio test 
analyzer. Call Forrest at 818-764-5164. 


RUBIDIUM FREQUENCY standards, 
10MHz, mil-spec late model $595. TEK- 
TRONIX TM-501 unused in box $149. 
760-439-1345, 1-800-TO-BUY-TE. David 
Shenton, Hewlett-Packard Company 
707-577-4797. 


Crimp type for TV 
cable, attached A 
crimp sleeve, RG-6 aM | 


#CN-534........ 


Duplex modular 
surface jack, 
RJ-11, 

4 conductors 


4TE-SJ2........21% each 
Case Stickers 


1” x 1” Stickers for 
front of computer 
cases. Many styles 
available. Get them 
made with your logo. 
Call for details. 


#TM-STK......0200000 


12” SCSI INV/HD68 
ote 
1 etal Ss 
Male-Male #TM-MIC-2........ 


Mini Screwdrivers 


durable plastic. 


Stereo “Y” 


| #CC-693-18........$1.00 


6-piece set, 3.5mm, one male 
Mouse Pad Great for to two females, 
se aed hao eyeglasses great for connector 
colors available, call for and small parts, two nets of 
details. 2 phillips, speakers to one S-VGA HD15 M-F, 
4 slot ty fully-shielded, 


sound Ss 


cee baieaes 


includes 
r wow!) thumbscrews, 
molded 
= #CC-VGA-4 
me, 


$4 each 


#TM-PAD.......... $4 each 


CALL TODAY FOR 
A FREE COPY OF 
OUR 1998 CATALOG 
WITH OVER 200 
NEW PRODUCTS! 


Shop at Roger's with George. 


*510.% minimum order required* 


Standoffs Audio Cable Solder 
RCA “Y™ splitter 60/40 Electronic solder, DB9 Female- PS/2 Female 
Nylon calbe, 6’ 3.5 mm dispenser tube, rosin core, Plug a PS/2 mouse into a 
motherboard stereo, male to 2 5 ft serial port. 
standoffs, RCA males, 

10 piece bags. shielded #CA-610 
#CN-475 #AC-557 $400 each 
$1%/bag $1 each 

Prin 
Audio 
6 ft. Parallel printer Cable 
cable, DB25 to 36 a modular telephone Line 1/Line 2 
pin Centronics a cord. Splitter, RJ-11, 
25 wires, shielded, Se presser ys Splits two phone 
molded. headphones3.5mm, male to numbers out of one 
female, shielded, 6 ft. jack. 
#AC-559 #TE-212 
$4 each 


" ‘Local 805-295-8577 ‘Ressember, We Have Great Connecdones Ror You! FAX 805 ae 
en $10.00 minimum order required * Add $4.50 shipping for pre-paid orders 
\ KX -) 


California residents add 8.25% tax * eMail sales@rogerssystems.com Be Soll] 


Call for quantity discounts * No out of state checks accepted * Most orders shipped same day! eZ, 


24895 Avenue Rockefeller, Valencia, CA 91355 
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Metric 800-432-3424 


Equipment Sales, Inc. Fax: 510-264-0886 
www.metricsales.com 


Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 


Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 


Test & Measurement Instruments 


Over 7000 Models ¢ 6-Month Warranty 
Save 30-90% * 5-Day Free Trial 


Write in 124 on Reader Service Card. 


RF Data Modules 


Receivers Transceivers 


eOnly 21 x 47 x Smm eOnly 23 x 33 x 1 Imm 
#13mA; 130A on power save (100:1) | «Up to 40k bps 

Carrier detect o/p #19200 baud with ASCII 
Simple to integrate *Up to 170m range 

*Up to 20k bps (F version) #Sv operation 

#418 or 433.9MHz FM Superhet ©0.25mW into 502 

*SAW stability °418 or 433MHz FM 

eAnalog or digital o/p Fast Ims enable 

¢Wide supply range 4.5-9V (A/F ver.) | ¢Direct interface to SV CMOS 
Fast enable time <3ms Auto TX/RX changeover 


Transmitters 
Only 30 x 10 x 5mm 
©0.25mW into 50M 
3V(F), SV(F) or 6-12V(A) 
*Up to 20k bps data transfer 
#418MHz or 433.9MHz FM 
Simple to integrate -simply add 

antenna, data and power 
eRange up to 200m 
eAnalog or digital data i/p 
SAW controlled - stability 


SILRX-~4xx-A 
SILRX-4xx-F. 


BIM-4xx-F, 


RS232 Transceivers 


BIM-4xx-RS232 .... $139.30 


a 
@ ABACOM 


32 Biair Athol Crescent, Etobicoke, ON, M9A 1X5, Canada 


Synthesized Transceivers 


#4,800 to 38,400 bps half duplex 
©3-wire RS232 interface 

ey Controller with user EEPROM 
¢RS232 interface protected to +15kV 
*Auto TX/RX changeover 

418 MHz and 433MHz versions 
Range 120-200m 

°0.25mW & 10mW options 

eReset switch and status LED's 
©7.5-15V de via DB9 connector 20mA 


64 channels 
©464.075-464.850MHz 
Integral loop antenna 
§ *Extemal antenna option 
_ °5V operation 
ma @Up to 2km range 

} © TTL logic level VO 
™ @10kbps data rate 
©<100pA in sleep mode 
*10mW RF o/p power 


70 x 55 x 18.5mm 


TXR-464-DTRI100 $313.50 


TEL: (416) 236 3858 
FaxBack: (416) 231 9681 
Fax: (416) 236 8866 
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TEKTRONIX SC501 $99, DC509 $250, 
AM502 $225, AM503 $225, FG502 
$225, TM503 $100, TM502A $150. 
Phone 732-445-4915. 


TEKTRONIX FG5010 $1,000, PS5010 
$600, DM5010 $400, TM5006 $400. All 4 
pieces $2,000. Phone 732-445-4915. 


TEKTRONIX 496P spectrum analyzer 
$4,800, 494 spectrum analyzer $8,000, 
TR503 tracking generator available. 
Details and photos at www.test-equip 
ment.net or call 732-445-4915. 


TEST EQUIPMENT for sale/wanted: RF, 
Microwave, video and fiber optic. Cable 
TV, Broadcast TV, satellite and related 
industries. Wavetek, Tektronix, Hewlett 
Packard and other manufacturers. 
Spectrum analyzers, signal level meters, 
sweep systems, TDRs, OTDRs, and 
much more. PTL Test Equipment, Inc. 
Phone 561-747-3647 FAX 561-575- 
4635. 


WANTED: CONTACT to lovers of old 
test equipment (1960 to 70); old catalogs 
from HP, Fluke and others. Write to 
Stefan Graef, Hahlbergstrasse 25, D- 
65614 Beselich, Germany or fax 0049 
(6433) 9145 45 or E-Mail: motec 
-gmbh @t-online.de 


HP 8620C with 86242D plug-in 5.9- 
9.0GHz $350; HP 84434 tracking gener- 
ator opt., periodically clean air filters 
$250; HP 5328A universal counter opt.: 
010, 021, 030 $200; Polarad 1107E sig- 
nal generator 3.7-8.4GHz $225. Ty Miller 
949-830-9170 fax 949-454-9841. 


Computers 
& Components 


Wholesale Prices! 
Memory, Hard Drives, Much More! 


VCLTEX 
(800) 211-5554 


Call for best prices! 


www.pc4me.com 


DIGITAL MULTIMETERS: tests AC, DC, 
amps, resistance, diodes. Includes test 
leads, manual. Send $24.95 to: TDS, PO 
Box 1652, Homosassa Springs, FL 
34447, http:/Awww.tds-mkt.com/test/ 


EATON-AILTECH 360 RF synthesizer 
AM/PM/FM includes manuals 1 to 
1800MHz $750. HP 8330A/8334A opti- 
cal power meter and probe $250. FTS 
1200 quartz oscillator module with four 
5MHz outputs and internal dewar $200. 
Modular used rubidium oscillators with 
certification and 90 day warranty $425. 
Corby Dawson 805-736-0288 (Also 
Cesium Standards!) 


CALIBRATION EQUIPMENT sale: Fluke 
5200A with 5215, $1,350; Fluke 750A, 
$300; Fluke 335A, $300; Fluke 540B with 
A54-2, old color, $250; Fluke 540B with 
A54-2, new color, $350; Datron 4200, 
opt. 30, 80, $1,650; Ballantine 1396A-1, 
thermal converter, $200; AIL type 32 pre- 
cision attenuator, $150; ES! 1045A1, 
$750; ESI 860A, $250; ESI 230B, $250; 
ES! 1223, $600; Eaton 13611, precision 
measuring receiver, $500; Tracor 599K, 
$400; AstroSystems A1204S-5, synchro 
standard, $200; Boonton 25A, $250; HP 
745A/746A, $650; RFL 829G, $550; 
Telonic VSWR bridge, $100. All with 30 
day warranty. Coppes Electronics 520- 
749-8471, fax 520-760-7790. 


HP 8566A 100Hz-21GHz+ spectrum 
analyzers, unused, $27,500. 
TEKTRONIX 492 50KHz-21+GHz 
SPECTRUM ANALYZERS; portable, dig- 
ital storage $3,950. Three month warran- 
ty. 760-439-1345, 1-800-TO-BUY-TE. 


CABLE PLUS, (INC. 


¢ Basic converter boxes 


¢ Volume-86 Channels and 125 Channels 


* Can use in any cable system 


Genuine, Unmodified 
CFT, ZENITH, S.A., JERROLD, DPB7, TOCOM, PANASONIC, 
PIONEER and more 


With Remote Control 


* PARTS FOR ANY CABLE BOXES 


e REMOTE CONTROL 
FOR ALL BRANDS OF 
CABLE BOXES 


No Florida Sales 


cau 1-877-269-6600 
rax 305-269-7102 


HP 8660C w/86631B and 86602B, HP 
4935A, HP 3455A, all for $1,200. 619- 
645-9328 leave message. 


SECURITY 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
bi 818-769-1002, FAX: 818-769- 


DUAL-PAGE quad switchers 8 camera 
inputs w/loop-out .3-outputs. Allows you 
to view 4-cameras on a monitor simulta- 
neously. Built-in video sequencer, plays 
back quad or full screen images, time & 
date stamp. Hi-res. Sold for $700. Dir. 
now $350 ea. color quads too. 781-933- 
0827. E-Mail: ricksvideo@msn.com 


SURVEILLANCE EQUIPMENT wanted. 
Audio, video, RF, countersurveillance, 
other. Please describe completely in first 
communication. No junk or CCTV. Fax or 
E-Mail to Sales@swssec.com fax 410- 
836-1190. www.swssec.com/used.html 


ALARM CATALOG of Ademco, Moose, 
Napco, CCTV, phones & more. 44 pages 
of equipment that only the professionals 
can . Send $2 to HES Electronics, 
POB 183, Brick, NJ 08723. Mention this 
ad and get a $10 off certificate! Visit 
www.heselectronics.com 


HARD-TO-FIND alarm panel, keypad 
and motion detector manuals. We stock 
thousands of PROMs, EPROMs, chips 
and parts for older alarm systems. 
O.FA., PO Box 235, Oakdale, CA 95361 
209-847-2802. 


SATELLITE 


EQUIPMENT 


USED SATELLITE EQUIPMENT. You 
name it, we have it. LNAs, downconvert- 
ers, drives, receivers. Working condition 
guaranteed. Call 765-385-2305. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS- 
TRIES 818-769-1002, FAX 818-769- 
1084. 


FREE SATELLITE TV CATALOG. Tech 
books, installation videos, analysis soft- 
ware 1-800-843-2425 or 
www.baylin.com 


SATELLITE INTERNET! 400 KPS 
streaking to you from the sky above. The 
fastest Internet available nationwide. You 
must experience it to believe it! Visit our 
web sites: www.ultimate-internet.com 
www.invents.net E-Mail: mail@invents 
.net Inventive Solutions, PO Box 8, 
Stratford, NY 13470, 1-888-346-4925. 


DSS SOFTWARE COLLECTION CD- 
ROM collection containing over 400+ 
DSS programs for experimenting. 
Published: May 31, 1998. $39.95. Free 
with purchase of DSS BIBLE 2 or 3. 
Postpaid. 520-726-2833 TELECODE, 
PO Box 6426-NV, Yuma, AZ 85366-6426. 
http://www. hackerscatalog.com/what 
snu.htm 


- = 


+ Variable time 1.5 to 14 sec. 
+ Variable lime 11 to 24 sec. 
* 3.Amp. total output 
+ Input and reset signal can be Active Hl or LO 
+ Wall transformer included 

Voltage requirements 7.510 15vDC Sire 1,.75°x27° 
PRC-1 Kit *24% 
PRC-C Case $12.95 


MILITARY SURPLUS 


ELECTRONICS 


MILLIONS $$$ in “scrap gold” from old 
computers and _ electronics junk. 


Message: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 


FOR MOON bounce and radio astrono- 
my auto-track antenna mount pedestal 
precision heavy duty formerly used on 
SCR 584 radar. Cheap. Tucson, AZ. 520- 
747-0507. 


Many of our kits 
are available 
completely built! 


AUDIO — VIDEO 


— LASERS 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE Il tells how. We now have 
autographed copies of the Guru’s under- 
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ 85552. 
520-428-4073. VISA/MC. 


WANTED: PRO video equipment, VTRs, 
switchers, cameras, etc. Advanced 
Media 1-800-722-7468 ext. 2575. 


12 preset built-in rotating patterns 
Auto mode: Adjustable Music mode: Controlled by micro- 
phone Onvoff switch and auto/music switch Includes 4 
“AAA’ batteries 


Sm laserdede  LASHW-1 BUILT>69™ 


THE MIGHTY ais 


You can throw your old Ouija board away and 
come into the computer age. Use your 

inner feelings to control THE MIGHTY 
WIZARD. Touch your fingers to the 

pads and the 4 jumbo leds flash 

randomly till you release your fingers. 

One of the leds will stay lit. We supply 6 
overlays, each a different game. Let your 
Bio-rhythm control your destiny. Fun to build 
and play for the whole family. 

Power requirements Sv battery PCB size: 2" x 3° 


Game size: 5.5” x 7.75" 


| Great game for the Laser Pointer 
Set your target across the room or pin it to your chest. 
You can set it anywhere up to 25 yards. Use the laser 
pointer to shoot the target and the alarm goes off. Fun 


The bit that brings back the privacy in phone calling 

I know you can defeat CALLER ID if you dial #67, but 
how often do you remember to do that? This kit dials 
#67 automatically. Now nobody can identify you as the 
caller. Easily modified for Centrex telephone 
systems. We supply a DC wail transformer. PCB size: 


for kids and adults, great for laser tag fun. 
Power requirement: Sv battery PCB size: 1.5" x 1.2" 


LAS-1 tarGeTinc.uveo KIT °14% 


tH 
Hi 


PAY 3 


Cte Slew: de » aaa 


Want to know the code of your car alarm transmitter, your garage door opener or any 
other digitally transmitted Rf signal? This kit will extract the code from the air through 
the antenna input, send the signal to the computer and display it on the screen. This 
is all done through the parallel port. information can be stored to the hard drive for 
future reference. The RF Analyzer comes complete with Dos software. You can 
operate this kit from a 9v battery or from a wall transformer. We supply a wall 
transformer with your kit. Operating voltage 7.5 to 15vDC PCB size: 2.25" x 2.75" 


RFA-1 Kit *99% 
RFA-C Case $12.95 


TV NOTCH Our TV filters eliminate unwanted 


FILTERS 
FOR CHANNELS 
2thru 22 

ONLY 


275°x225" Case Included Mc 
CID-1 Bult seo.05 KIT S49%I@3S= 


pat and tums 
ona fan. The fan can be a celing fan or a fan in your com- 
puter, anything that needs cooled. Output is100mA. Use the 
Pade Ut Rvs cr ho naw Bro-conlcled Relay PRC 
kit for 3 amp. operation. Complete with temperature probe. 
Operating voltage: 7.5 to 18v DC Size: 1.5°x 1.2 


Kir $14°5 


FREE BIG dish catalog. Low prices! 
ame upgrades, parts, and “4DTV” 

Skyvision, 1010 Frontier Dr., Fergus 
Falls, MN 56537. www.skyvision. com 


Call 1-800-543-3025. A Cricket, gets in your house and 
runs you crazy till you find it 
Well this is no different, sneak this little NIGHT CRICK- 
ET into someones bedroom, or cozy little nook, when 
night falls the fun begins. It's like a bad dream the lights 
0 out and the cricket start chiming, tum the lights on to 
find the varmint and the chimping stops. It drives you 
nuts! Operates on a 9v battery. Small enough to hide 
most anywhere 2° x 3°. You may want to get more than 


a parabolic reflector and hear 

3 blocks away. The BIG EAR can 

be hidden about anywhere. 

Makes an ultra sensitive inter- 

com. Can be used as a 1.5W AMP. We supply a mini-electret 
one. tener tintet pesttiolong mike in the kil. Power requirement 6 to12v DC. SIZE:1.75"x 1* 


KIT °14°°}AA-1 sunrs2o0s KIT $10.95 


This Manual contains schematics, 
parts lists & P.C. board layouts for 
many of the Rainbow Kits, Use 
your own parts to construct our kits. 


KIT BOOK $14.95 
$9.95 with the purchase 
of any kit. 


NOTE: All TV Filler Kits are 
sold for educational purposes 
only. You must obtain permission 
from your local cable company before 
using these filters on your cable system. 


kit $14.95 


BEST PRICING on 18" satellite TV 
tems for home and RV. DSS, DISH 
Network programming, multi-room view- 
ing options, accessories. www.skyvi 
sion.com Call 1-800-543-3025. 


GET SOUND for VCIl and VCil Plus with- 
out codes. Free detail. Send SASE to: 
Nassirian, Box 382-V, Rio Linda, CA 
95673. 


DSS TEST CARD information. Call toll 
free, 1-888-416-7296. 


Electronic Rainbow eal Inc. 


6227 Coffman Rd. Indianapolis, IN 46268 


ELECTRONIC 


RAINBOW CALL 317-291-7262 Fax 317-291-7269 


INTERNET: www.rainbowkits.com 
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MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


SYNC-A-LINK UNIVERSAL VIDEO 
SYNC GENERATOR restores all hori- 
zontal & vertical sync lines, DC level, 
compensates for inverted video, color 
phase, from standard or distorted ana- 
logue video-type formats. Comes com- 
plete with operations manual & 90-day 
warranty. $160. 918-479-6451 or write to 
Sync-A-link Communications, PO Box 4, 
Locust Grove, OK 74352. 


me S.. 


ES 


Equipment Corporation . 


UNIQUE VIDEO PRODUCTS: Pattern 
generators with char. ID, color black, 
switchers, reference osc., distribution 
amps, video conversion, etc., kits also 
available. FREE catalog, GEKCO Labs, 
PO Box 642, Issaquah, WA 98027-6730, 


425-392-0638, www.gekco.com 


BROADCAST VIDEO equipment want- 
ed: all types, new or old. Please call, Jon 


with info. 1-800-539-2859, 


1310NM InGaAsP DFB long haul fiber- 
optic telecom lasers with optical isolator, 
integrated thermalelectric cooler and pig- 
tails, butterfly package, various manufac- 


turers $600. 207-493-3300. 


One Year Warranty. | 


7500. 


Vickie Dr., 
Fast turnaround! 


15 Day Money Back Guarantee. OEM \ 


P. O. Box 97903, Raleigh, NC 27624 E-mail: sunequipco@ipass.net School purchase order accepted. Bids accepted. = 


To request FREE CATALOG, 


All models: peotection of shost okt. overloed, reverse polarity, ove 
ervoltage; Constant Current & Voltage (CC/CV) fully adjustable, ~ 


Rogulltion: +.01%+3mV (liney’s.01%+3mV (load); ripplesimV.| | 
SINGLE OUTPUT 


sonreeneenen PS-303 $159.00, 30V/3A. 
& Reeteaneeid PS-305 $219.95, 30V/SA. 
= 1) PS-1610S $289.00, 16V/10A. 


lease call, fax, write, or e-mail us. 


SG-4160B $124.95, 100K-1S0MHz 
up to 4S0MHz on 3rd harmonics in 6 
ranges, AM modulation, Accy: +5% 
® RF Output: 100m Vrms to 35 MHz; 
} Modulation: Int. 1KHz (AM); Ext. 
8 oss > PF 50Hz-20KHz, at least IV... input. 
Audio Output: \KHz, 2V,., min. 


a 


' 


HPS-2243 $139.00, 12V/24V select, 3A. SG-4162AD (wi Freq. Counter) $229.95, Spec. see SG-4160B. 
PS-2245 $159.00, 12V/24V select, SA. COUNTER SECTION: 10Hz-150MHz, Max. Input: <3Veff, 


8107 $399.95, 30V/10A. 
$110 $289.95, 60V/3A. 
$112 


Digttat Voloneaa & Analog Ammaer 
8200(8201) $179.95($239.95), 30V/3A(5A) 
Digital Dinpiays 8210/8300 $199.95, 30V3A. 
8211/8301 $259.95, 30V/SA. 


DUAL OUTPUTS 
Independent/T racking 
Analog Displays 

8108 $549.95, 60V/3A. 


8109 $699.95, 60V/SA. 
PS-303D $314.95,30V/3A. PS-305D $399.95, 30V/SA. 


ong, Nealgyg a fixed SV/3A output, Indep/Tracking 
Digital, 8202(8203) $499.95($549.95), 0V/3A(SA)xX2. 
Anslog Displays 8102(8103) $399.95($489.95), es a. ee Pepe 


with Parallel (30V/6A) and Series (60V/3A) Mode operati 


NTSC/PAL TV COLOR BAR GEN. 
CPG-1366A $159.95, VHF NTSC; 
Freq.: 45.75, 175.25, 187.25 MHz, 
RF Output: 10mV:; Impedance: 750; 
Video Output: BNC, 1Vp»; 
Power: 9VDC; 9V AC adapter ($6). 
CPG-1367A $159.95, VHF PAL. 


SWR/RF/mW POWER METER 


310 $89.95, 1.8-1S0MHz, RF 
Power. 0-4W/20W/200W 3 ranges; 

) SWR Measurement.:\.0—=, 4W min. 
Accuracy: 5~10%; Insert Loss: 34B 
In/Output Imp.: 500, SO-239 plug. 
320 $89.95, 130-S20MHz Spec. 310. 


330 $119.95, 1.8-S20MHz Spec. see 310. 
SWR-3P $26.95 |.7-150MHz, 

RF Power: 0.5-10W, 0.5W-L00W. 

SWR-2P $22.95, 1.7-30MHz, RF Power: 0.5-10W. 


ne 


mW RF Power Meter 340 $219.00, 1.8-SOOMHz,RF © 


Power: 20mW/200mW/2W 3 ranges, Imped.: 500; Accuracy: 


+10% full scale; SWR <1.15; N-type connectr, BNC type output 


AG-2011A $549.00 

RF SECTION: 

Carrier: 98MHz +2MHz, 

Output: 10mV, imV & 0.lmV 

COMPOSITE SIGNALS: 

Pilot: \9KHz+2Hz, 0.8Vons 

INT. MODULATION: 400KHz, 

1KHz 41%, 1 Vrms, distortion < .S%;L-R Separation: >504B 
EXT. MODULATION: Freg.: SOHz-1SKHz 

L-R Separation: >45dB 100Hz-3 >35dB SOHz-15KHz. 


WOW-FLUTTER METER 
WF-3103A $699.95 Freq. Range. 3KHz+10% JIS/CCIR; 
ns =a 3,15KHz+10% DIN. 
Measure: OW .1/3/1/3% full scale. 
Accuracy. +5% of full scall. 


WF-3105A $799.95 digital display 


Punction:LIN/WOW/Flutter/WTD. 


=i om 


Gate Time: 1, ater Input Sensitivity: 35mV, wee 2 00MHs. 
Input Ih > 1M) z 


$c-41100 31799.00, Freq: 0.1~110MHz, Display. S-digit LED 
Resobution: 100Hz (0.1~34.999MHz); KHz @SMY2—110MHz), 


. prep ened count), r+ ei 19dBu—99dBu, 1dB 


frequency, store flunct. 


[———— 


square 10V,». Output Imped: 600 0 
Distortion: <0.05% SO0H2~SOKHz, 
<0.5% SOKH2~S00KHz. 
AG-2603AD $229.95, with 6-digit, 
Int/Ext. Freq Cntr, oe 
tput Control: 0/-20/-40dB & fine sdjuster, spe: 


FUNCTION GENERATOR 


FG-2100A $169.95, 0.2Hz-2MHz in 
SS 7 ranges, sne, square, triangle, pulse 

3 SS & Ramp; Output: SMVpy-20V py | 
distortion. VCP: 0-10'V/freq. to 1K:1 
FG-2102AD $229.95 see FG-2100a; 
4-digit counter display, CMOS & 
TTL Output, 30ppm +! ont accuracy 
FG-2020B $159.00 0.SHz-S00KHz, Sine, Square, Triangle. 
FG-2103 $329.95, Digital sweep generator, 0.SHz-SMHz in 7 
ranges. Operating Mode: sweep, AM, gated burst, VCG. 
Freq. Counter. Int. 0.SHz-SMHz, Ext. SHZ-10MHz. 
FG-513 $769.95, 13 MHz, Microprocessor embedded sweep; 
at edie arntrtagmncentr nn *1/x20 attenu- 

4 s & DC, 2(.01%+1). 


T; 
1X 


- ; & 


MV-3100A $159.95 wide band SHz~ 
1MHz, 3 scales, mV/dB/dBm, 300, 
~100V in 12 ranges, 10,v resolution; 
-70~40dB in 12 ranges, OdB=1 Viens, 
OdBm=0.75SV; +3% accuracy, Input 
impedance 10MQ; Noise <2%. 
MV-3201B erage 2 deed simnultane- 
ous measurement, see MV-3100 


OSCILLOSCOPES 
 OS-7305B $249.00 DC~7MHz, 3” 
© CRT; Hors: 25V/div; 10H2~100K 
*  Hzin 4 ranges; Vert: 10mV/div, 
© Int/Ext. syne.; Input: 1MQ/35pP, 
© 0S-7010A $299.95 10MHz, 5* crt, 
| ee 


Hore: 2V/div, Vert:\0mv~10v /div 
OS-622G $389.95 20MHz, 2 CH.; 
Alt trig., trig. lock, hold off, TVsyn. 
x10 div., ImV/div., Hore: 2ys~.Se/div, Vert: imV~SV/div. 

OS-653G $699.95 S0MHz, 2 CH/delay sweep, Alt trig., TV syn. 
OS-6101G $1499.95 OOM, 4ab/S enone, delay sweep, cursor 
readout. 2 


UHF ATTENUATORS 


DM-4061 $89.95 | .5-250MHz, 
6 bands; 6 plug-in coils, 
2 transistor, and | diode. 
Modulation: = 2KHz Sinewave. 
Crystal Oscillator: 1-1 SMHz. 7 
FREQUENCY COUNTER 
FC-5250C $119.95 10Hz-220MHz 
HF:10Hz-20MHz, VHF: 10-200MHz 
"> - GateTime: .1, 1s; Max. Input: 10V,, 
Sensitivity: 35mV/10H2z-200MHz, 
mee eee HP:IMQ, VHF:500; 


cme 8 
a 


FC-S260A $129.95 10H2-SO0MHz: 
7-digit LEDs. 9V AC adapter ($6). 
FC-5270 $149.95 10Hz-1.2GHz, 
8-digit LEDs. 9V AC adapter ($6). SS aacanie 
FC-S600B $229.95 10Hz-600MHz, - Seat) tun § 


Input Imped: 100kQ; Meter: Vu .lmA 
Output Imped.: 6000; Speaker: 8 Q. 

ss INJECTOR: «1KHz Squarewave, 
‘Oni t Level: Variable 0 ~ 4.5V, 5, 9V or 00). 


MIC-4070D $179.95, L: 0.1)~200H, C: 0.1p~20mF, R: lmQ~ 
20MQ, 20 range, Dissipation factor eg pe 
Surface mount device (SMD) test probe: LT-06 $21.95 


DIGITAL MULTIMETER 
DMM-128 $24.95, 3 dig., 600vDC, 2ADC 
SOOVAC, 2MQ, hFE/diode/continuity, 1.2%. 
DMM-123+Cap. $44.95, 3/4 digit; 600vDC, 
600VAC, 1OADC/AC, 2GQ, 20uF, hFE & 
diode test, continuity beeper, 0.8% accuracy. 
DMM-124+Cap.+Temp.+F req $69.95, 3'4, 
600vDC/S00VAC, -58~752° F, 2GQ, 20mF, 
200KHz, 3-phase/diode/continuity test; 1.2% 
DMM-125 $54.95, Auto/Bargraph, 32MQ, 
600VDC/AC, LOADC/AC, diode/continuity. 
MIC-35 $59.95, 34 LCD, Autorange 20MO 
1000VDC/7S0VAC, 20ADC/AC, data hold, 
diode/continuity test, free holster, 0.5% accy. 
MIC-39 $129.95, Auto/Bargraph, True RMS, 3% LCD, 40MQ, 
40uF, 1000vDC/750VAC, 20ADC/AC, 600KHz freq. cntr, data 
hold, sleep mode, memory, read functions, holster, 0.3% sccurcy. 
AMM-9810P $14.95 
DCY: Range: 10/S0/250/S00V; 24%. 
ACV: Range: 50/250/S00V, +4%. 
DCA: Range: 25mA, 250mA; Accuracy: 
+4% full scale, Protection: 0.SA/250V fuse. 
1 Range: 500kQ (x 1k), +5%. 
&B Test: +4 to +56 dB on ACV range; 
Accuracy: +5% of full scale. 


Raters Tee 1 SV end SV. 
SOOVDC/AC, or 250mADC_ 


AUTO. CAPACITANCE METER 


CM3300A $139.00 10 ranges, 99.9pF ~99.9mF, fully automate 


eee | 


7 OS-620, 622G, 653G, 6101 &6102Resolution: 0.1pF lowest, 0.1% full scale. “~~~ 


led - Ei * 
weer 


ae 


curacy: 
10.5% of full scale +! digit to 99.9uF, 


Freq Counter. \0H2-9.99MHz. RT-8815U (S0Q) $299.00 / RT-8817U (750) $299.00, 9SOMHz 1% of full scale +! digit to 99.9uF. 


Indication: CCIR/DIN/JIS. 


TOOLKITS - ELECTRONIC/PC 


9ZA5 $29.99 US. Patented, 45-pes. Contents: IC inserVextractor 


with securers & bows, 3-prong part retriever, #0 phillips screwdr- 
iver, 1/8" fat srewdriver, self-hold tweezers, metal tweezers, part 
plier, zipper vinyl case. Bits include: Phillips: #0/#1/#2/#3; Flat: 
1/8°/3/16"/1/4"/9/32"; PZV/PZ2; TRTYTIOTISTIOT2ST2T 
RO/T40/T45;, Hex: 5/64"/3/32"/1/8"/5/32"/3/16", Sockets: 3/16" 
(Smmy7/32" (5.Smmy 1/4" (6mmy9/32" (7mm)/5/16" (&mm). 


23-pos Contents: IC inserter/extractor with seourer| 


& bows, 3-prong part retriever, 3/16°/1/4" nutdriver, 3/16"/ 1/8" 
sloted screwdriver, #0/#1 phillips, reversible T10/T15 bits, rever- 
sible #2 phillips/4" slotted bits, tweezer, long-nose plier, cutter, 
ae: arden bap mtr erm Shiny bs, eh 


rigus 2G rife/e-mail/lox Jor g 
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81dB, 0.5W max.; Steps: 1/2/3/S/10/20/20/20, 8 switches. 


0.SW max.; Steps: 10dB+7.1dBx10, Electronic adjustment knob 


MICROPROCESSOR TRAINER 


Display: 3 digit LED =s | me 


O8SE-2 (500) $399.00 / 087E-2 (750) $399.00, 9S0MHz, 814B, Unit: pF, nF, uP, mF, Overflow indicator. 
$ AUTO DISTORTION METER 


BGC-8088 $699.00, learn 
computer theory. Excelle- 
nt for school & individual 
who want to learn about 
ROM, RAM, I/O ports, 
programming, & run a 
8088 Microprocessor. An 
easy to understand step- 
by-step manual guides you 
to achieve your goal. 
56-key keyboard, LCD 
display, RS-232, UART... 


DM-3104A $799.95 

{@) 
Range: 0.01% to 30%, 
0.1/0.3/1/3/10/30% 6 ranges. i 
Freq: 400Hz+10%, IkHz+10%(HPF). 
Input: 3mV~100V;, Ratio meas. 20dB. 
Auto. Freq. Switching Ranges: 
Fundamental Freq. = (fo}+10%,; 
Fund. Rejection: >-80dB at (fo)+5%; >-70dB at (fo)+10%. 
Harmonic Accuracy: +0.54B, 1.8(fo)-20KHz. 

Range: 0~100V, .03/.1/.3/1/3/10/30/100V, 

Freq Response: +0.S4B/20~SOkHz, +1dB/20~100kHz. 
DM-3204 $1,599.00 dual channels, Spec see DM-3104A_ 


WANTED: TOP CASH/REWARD FOR 
YOUR DBX Sub-Sonic synthesizer! 
Antique Video Transfer Service, 5001 
Diamond Hts. Bivd., San Francisco, CA 
94131-1621, 415-821-3359 fax 415-821- 


SONY PLAYSTATION mod chips allow 
you to play CDR backups & imports. $50 
ea. Quantity discounts. 1-800-663-8530. 


HARD-TO-FIND tamperproof torx bits 
(torx with hole). 7 piece set (T10-T40) for 
cable boxes, games, etc. $8 set/2 for 
$15. Postpaid, check/MO, John Hill, 5734 
Winston-Salem, NC 27106. 


TFT COLOR LCD monitor: 12VDC 
power, NTSC video input, built-in audio 
amplifier speakers. Display for car, boat, 
navigation, instrument, security. 4” panel 

; pixels $199. 6.4” monitor with 
stand 224,640 pixels $699. TV 2-60ch., 
cable 1-125ch. turner and 6.4” display, 
remote control, FM modulation audio 
output $799. Credit card accepted. Also 
whole line of CCD CAMERA, SECURITY 
products. E-Mail: maxtron @earthlink.net 
1-800-266-5706 PCT. 


ANTIQUE VIDEO TRANSFER SERVICE 
specializing in the transfer of any 2” 
quadruplex video tapes. Archive search 
and retrieval of: early to current quad TV 
— features, m mt cops ite, mili- 

tary, government, and un tape 
libraries TRANSFERRED TO VHS. Fast, 
affordable, free estimate over the phone 
general price quote). Phone/fax 415- 

1-7500. If no answer call 415-821- 
3359 or pager 415-245-8700. 


CABLE TV 


JERROLD UNMODIFIED CONVERT- 
ERS FOR SALE. CALL FOR BEST 
PRICES. NO DESCRAMBLER SALES. 
Sarg BRLD ELECTRONICS 1-800-322- 


EXPLOSIVE CABLE TV GRAB! 
BRINKER ZAPPER/SNOOPER STOP- 
PER combo module all in one! Buy 
wholesale factory-direct, no middle- 
man. Let others get fined + za 

instead. 100% COMPATIBLE. Your 
order shipped NATIONWIDE immedi- 
ately! LIFETIME GUARANTEE! 
VISA/MC/AMEX/COD/MO/CHECKS. 
ONLY $10 (SPECIAL: 3/$20 plus FREE 
DESCRAMBLER PLANS!). SUPER 
ZAPPER MODULES ONLY ied 
(3/$33)! Use SUPER ZAPPERS if yo 

have COX, TCi, WARNER in: CA, x 
FL, NY, PA, MI. FREE SHIPPING. OPEN 
24 HOURS! 352-429-5496 ext. 100. 
BRINKER ENGINEERING LABS, USA. 


DEALERS WANTED. New product, new 
boxes. For all your other cable and 
accessory needs, please call 1-800-370- 
0801. All equipment carries a 1 yr. war- 
ranty and 30 day money back guarantee. 


WANTED: RAW & unmodified cable 
converters. Please call 1-800-370- 
0801. 


CATV REPAIR, most models, great 
prices, warranty included. We sell equip- 
ment: Wavetek, model 1910-1405 oscil- 
loscope 60MHz. Please call 619-563- 
eo page 619-214-6148 or 619-999- 
5131. 


CABLE CONVERTERS, remotes, etc., 
free flyer. Jake 1-800-879-9657. 


PIONEER BA6110 Converters. 
Unmodified. Excellent condition and 
guaranteed. $79. Call 702-362-1010. 


MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


NOTCH FILTERS 110, 108.5, 106.5, 


NEW A,B switch for Tocom $9 each, 
video cassette storage cases: $1 each, 
minimum order 50-lot. FM trap filter $5. 
405-634-1535. 


| WANT to buy any quantity in any 
condition: CFT 2254, CFT 2024, CFT 
2014, Jer BB7, DPV 7, Pioneer 5135, 
6100, 6300, and SA 8590, 8600. Call 
702-79C-TECH Mon-Fri 9-6. 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
a info. Network Sales, 616-683- 
0500. 


CABLE CONVERTERS: unmodified, 
Jerrold, Scientific Atlanta, Zenith, 
Pioneer, Tocom, Panasonic, quality 
units at great dealer prices. Call now 
for specials 702-270-4351. 


ZENITH ST-1000 complete as-is $40, 
ST16XX 99 ch refurbished $95. 702-270- 
4341. 


PIONEER 6310s, READY TO GO, SAT- 
ISFACTION GUARANTEED, SORRY 
NO NEVADA SALES, LESS BUSTERS 
ELECTRONICS, 702-642-0325, WEB: 
WWW.lessbuster.com 


CBTV REPAIR. We specialize in all con- 
verters, including Zenith. Give us a call: 
405-634-1535. 


ONE STOP shop. We carry a full line of 
CBTV equipment for all your cable 
needs. Also a wide variety of converter 
parts and accessories. Call for free cata- 
log: 405-631-5153, FAX: 405-631-4788. 


FREE CABLE DESCRAMBLER 
PLANS! For details write: Sierra 
Publishing, 909 E. Yorba Linda Bivd., 
cor tg Dept. NVE, Placentia, CA 


97.5 75dB deep notch. $19.95 ea., 1-5 
qty. $15.95 ea., 6-10 qty. $11.95 ea., 11- 
20 qty. $9.95 ea., 21 or more aty. Call 24 
hr. order and information hot line 516- 
389-3536. 


UNMODIFIED CABLE CONVERTERS. QUALITY 

Zenith ST1600, $T1086, ST300. PARTS 

Panasonic 175, 145 vol. & non-vol. Regal ———= 

RR-92 & RC 83, DP5, DP7, DRZ, 5503 FAST 

VIP, SA 8580, Guaranteed low prices. 

—— call for more converters 405-631- SHIPPING 

DISCOUNT Outs 

ATTENTION: YOU'VE tried the rest, PRICING muita? the U.S.A. 
now go with the best. UNICORN $3.00 posta 
ELECTRONICS where our valued > ue. 
customers come first. iS DEN I oht ie 
CABLE CONVERTERS AND Great Sounding! RED Ultrabright 
ACCESSORIES. We will beat all KOSS DIGITAL PAINFULLY BRIGHT RED LED 


competitors prices GUARANTEED. 
All UNITS in STOCK FOR IMMEDI- 
ATE SHIPMENT. FREE batteries and 
coax cable. FREE bullet protection 


2500 to 4000 mcd @ 20 ma. These 


Stereo Headphones 


Koss MAC-5 
Made for the Ford Motor 
Company for use in 


T 1 3/4 (5 mm diameter) red LEDs are 
significantly brighter than conventional 
LEDs. At close range, they are painful 
to look at. They are great for attention 
getting displays that can be seen from 


urchased. FREE 


with every unit 
00 purchase or 


shipping with a 
more. NO COD charges. ALL prod- 


75 ohm video cable with two audio cables for 


A Windstar stereo dubbing. Heavy-duty gold plated metal i _ Wi in off- s 
ae with a 1 .fcialingrantene and and RCA plugs with spring-steel strain reliefs. Black Serene raters 
Please ie cracal TOLL FREE 1. 0a gil gate $ eac polpalioeap 
888-738-8181 9am to 6:30pm EST. ae. CAT # AVS-60 each | D for $1] 22 | 1 had pt 
VISA, M/CARD, DISCOVER, COD. as, ———— " - 1000 for $400.00 
UNICORN Electronics does not advo- cea hy Special Price! AA CELL — . 
cate unauthorized use or theft of hendeots Rechargeable Nickel-Cad Key Switch / Drawer — 
ie services. have great © . 7 
sound - Our Lowest Price Ever! ; 

VISIT OUR WEB SITE AT WWW.ALLC quality with great bass response forhome or —|_1.2 volts 600 mAh CU 2 High-quality key 

ABLE.COM studio use. Supra-Aural foam ear cushions for | 0.56" diameter switch and drawer 

Mescln ore UT hear-through sound and comfort. The 8’ rub- X 1.969" long $] 25 lock set manufac- 

SONY PLAYSTATION mod chips allow berized cords are terminated with 3.5 mm CAT # NCB-AA ‘each tured for Hewlett 

you to play CDR backups & imports. $50 stereo phone plugs. Frequency response: 20- Packard. Both are 

ea. Quantity discounts. 1-800-663-8530. 20,000 HZ. 10 for $11.00 * 100 for $100.00 keyed alike. Both 

EVERYTHING YOU need for CABLE $ 1 950 al init d - ee ee 

and more. Parts & accessories. Best each | 10 for $100.00 | _—-UV Blacklight —_| Sabet ad atic 

Sep OR ch Me peed ide DON'T 4 5 = % New black-light lamps designed by Avon minum tapered 

— ee SFECIAL | iY PRICING Cosmetics to highlight dry skin. They bezel. Bothhave [7 

ADEAL4U WHOLESALES BIG SAV- have a built-in timer that shuts-off threaded bushings J 

INGS $$$ BEST QUALITY - NO CHEAP eae ; the lamp after approximately that fit 0.75" dlame- 

CLONES 888-387-1248 www.adeal4u. Multi-Voltage one minute. We provide ter holes. S.P.S.T. 


switch, Key can be 
removed in both positions. The key switch will 
fit up to 0.9” thick panels and comes with a 0.5" 
high collar that can be used to raise it above 
the panel. The drawer lock fits panels up to 
0.3" thick. Includes 2 keys 
and mounting clips. 


instructions on how to 
override this feature 
which requires solder- 
ing a jumper inside 
the lamp. The lamp 
circuit gets warm when 
run for extended periods of time. Ideal for light- 


com 


NEW! CABLE converter electronic ser- 
vice equipment and supplies for most 
cable converter boxes. Highest service, 
lowest prices. Call Ken Erny Electronics. 
24 hr. order and information hot line 516- 


Sanbor M-24 
Regulated DC converter 
plugs into car cigar- 
ette lighter and 
provides power for 


4 00 
portable audio and lf ¥ : : $5 set 
389-3536. Suinininiéalionk ing fluorescence in black-light posters, gem- 
Se tg ae : : stones, hand stamps and US currency. 5” - 
ACTIVE INDUSTRIES manufacturer of ssp lamp, F4TSBLB, is housed in a lightweight plas- Cassette | 


cable related products. 1-800-305-6878. 


LOOKING FOR a good low cost plain 
converter like: Pio 4135 70 channel or 
brand new Centurion CF-3000 550MHz 
$65. Also “raw” genuine unmodified 
units: Tocom 5503 VIP, $45; DP5, $55; 


tic case. 7" x 3.25" x 2.3" high. Powered by a 
12 Vdc, 500 ma wall transformer (included). 
Individually boxed. 00 


‘each 


SONY Hi-8 Top quality, 
metal particle 120 minute 
video cassettes. Used 
for a short time, then 
bulk-erased. Each 
cassette has its own 


operated devices & 

that operate on 500 ma or less. Voltage 
selector switch for 1.5, 3, 4.5, 6, 7.5 and 9 
volts. Polarity switch. Six varieties of output 
plug including, 2.1, 2.5 and 1.3 mm co-ax 


CAT# UVL-1 


. ‘ power plugs, 2.5 and 3.5 mm phone plugs 
Meh olla ihe BAe and 9 volt battery snap. plastic storage box. $ 00 
—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—— 00 CAT #APC-522 lamp for fixture above $ 00 CAT # VCU-8 each 
, : each 
CLOSE OUT: ALL UNITS RAW AND $2 each 10 for $15.00 CAT # BLB-5 10 for $28.00 * 100 for $250.00 


UNMODIFIED: Zenith ST1000, 1086, 
1110, 5010 and ST6700s. Zenith 
ST1622, SA 8500, 8520, 8525, 8528, 


ORDER TOLL FREE ] -800-826-5432 | 


MAIL ORDERS TO: 


8530 and 8540s. SA 8550, Jerrold 
DRZs. Prices based on orders of 200 


or more. 1-800-380-9530. ¥ e x 
—— Aa Ee ee corn eremer Kttpdiwerwalicorp.com!  —— 
ATTN: CABLE converter repairer. We P.O. BOX 567 p . p. "an 


VAN NUYS, CA 91408-0567 E-MAIL allcorp@allcorp.com npr) 


NO MINIMUM ORDER « All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail * Orders 
Delivered in the State of California must include California State Sales Tax * NO C.0.D « Shipping and Handling $5.00 for the 48 Continental United States - ALL \ 
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping + Quantities Limited * Prices Subject to change without notice, 


stock-up most converter parts like: 
Tocom, Pioneer. Call for Zenith transistor 
saw filters, converter cases, lens and all 
other parts. Minimum order $50. Call: 
405-634-1535. 


ZENITH 73ch unmodified ST1622 com- 
lete as-is $50 each; refurbished $90. 
02-270-4341. 


Write in 88 on Reader Service Card. 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 


$900 Keithley 192, Programmable DMM, 6.5 Digits, HPIB .... 
... $650 Keithley 614, Electrometer .. 6.2.6... cece cece ee eee $700 
. «$250 Krohn-Hite 3202, Filter, LP, HP, BP, Unused ........... $350 
Bruel & Kjaer 1612, Bandpass Filler ............00005 $250 Leeds & North 1091, Capacitor Decade, .001uF-1uF .... $150 
Calif. Inst. 101T, AC Power Source ............-00005 $400 Marconi 2022A, Signal Generator, 10KHz-1GHz....... 
ne ge home haaageat VOHRA «+» $500 bay 10188, Peak Power Meter ..........seeeeee 
, Digital Multimeter. 5... cee e reece eneees $300 
, Polarad 1105 E-L, Sig. Gen., 1020A Mod., .6-2.4GHz 
1 Milliohm-2 TeraOhMs .........cesceseseeeeeves $400 Polarad 1207, Signal Source 3.8-8.2GHz ........ 
... $800 Racal Dana 1515, Delay Pulse Generator ....... 
«+, $400 Racal Dana 1992, Frequency Counter, High Stab. 
+++ $600 Racal Dana 9082P, Signal Gen. 1.5-520MHz .......... 


Racal Dana 9303, True RMS AF Level Meter .......... 
costae Racal Dana 9616, Universal Counter, HPI, Opt. 4... 200 


$1 
Fluke 6010A, Frequency Synthesizer, 10Hz-11MHz..... . $500 Rohde & Schwarz SPN, Audio Generator.............. $300 
Fluke 6080A/AN Frequency Syn., .5-1024MHz........ $5,000 Sanders 5440C, Noise Figure Mir., 10KHz-40GHz ...... $400 
Fluke 9010A, Micro-System Troubleshooter Opt, 001 .... $450 Sencore TF30, Son Ce ees ee tote. $200 
Fluke A55, Thermal Converter ........-.....-+++++-$200 Tek 1241A, Logic Analyzer, with Accessories ........... 


Boonton 9280, Digital RF Millivolt Meter 


TSGin Bio v.0's 9 dias peg Tok 1420, NTSC Veclorecop® .........scssseesees, 
oes Tek 1470, a oe eae Generator ..... . $800 


Gigatronics 600/6-12, Synthesized Source ........... $1,000 Tek 2230, Digital Scope, JOOMHz, Dual Trace ........ 
Gigatronics 600/10-18, Signal Generator, 10-18GHz. . .. $2,000 Tek 2235, Scope, 100MHz Dual Trace .........00.00. $750 
Gigatronics 900/2-18, Sig. Gen. Sweeper, 2-18GHz . . . . $3,500 Tek 2336, Scope, 100MHz, Dual Trace ..........ese0- $800 


Goldstar OS-7O40A, Scope, 40MHz, Dual Trace .......- $200 rs 
Guildline 9154C, Transvolt Standard Cell ............. $900 ek 2432, Scope, Digital, SOOMHz, 4 Channel......... $3,000 


Hitachi V-212, Scope, 20MHz, Dual Trace ............. $200 Tek 2465, Scope, 300MHz, 4 Channel .............. $2,000 
HP 1124A, 100MHz Active Divider Probe, Unused ...... $100 Tek 305DMM, Scope, 10MHz, Dual Trace, DMM, battery . $800 
HP 11604A, Universal Extension .......... 0600 cseeee $300 Tek 318, Logic Analyzer, with Pods & Aoc.............. $500 
HP 11605A, Flexible Arm .........-40c2ssseccesees $200 Tek 464, Scope, 100MHz Dual Trace, Storage ......... $400 


HP 11638A, Calibration Kit, Type N ..... . $600 7 1 
HP T1eseA0t otic. jek 465, Scope, 100MHz Dual Trace... ............-- $400 


ane Tek 465M, Scope, 100MHz Dual Trace ............... $400 
HP 116658, Modulator ................. .»- $250 
$9>-sHoueDs Dent Downend Counts aces “7 $350. Tek 468, Scope, 100MHz Dual Trace, Storage ........ $600 
HP 11712A, Service Kit for 8670 Series inst............ $500 Tek 475, Scope 200MHz, Dual Trace .....--+-++++-++ $600 
HP 11869A, Adaptor for Plug-in 8350V/B.............. $350 Tek 475A, Scope 250MHz, Dual Trace .......-..++-++ $650 
HP 15453A, Pod Set for B170A.....-....0cseseeecee $200 Tek 485, Scope S50MHz, Dual Trace ......... 6.2008 $700 
HP 1630G, Logic Analyzer, 65 Ch. 100MHz ........... $600 Tek 492/01/02, ypcertiape’ sanpectbi/eesguccoae $4,500 


HP 16500A, Mainframe, 16510A, 16530A, 16531A, 


HP 1741A, Scope, Storage, 100MHZ .............008 
HP 1742A, Scope, 100MHz Dual Trace, DMM ......... S000 Tek 5003, POWOF Module. ........-..sssess+vsevees $300 
HP 1744A, Scope, Storage, 100MHz, Dual Trace ....... $500 Tek SAI3N, Differential Comparator ...,.........000- $250 
HP 2148, Pulse Generator .... 2... 2... eee eee $1,000 Tek SA20N, Differential Amp ..........-.ccccecereee $100 
HP 2804A, Quartz Thermometer, No Probe ........... $300 Tok 624, XY Monitor .......sseececeesecenceeeurs $100 
HP SSSA 12, Funcson Gan Opt 102... $900 TOX702, Programmable Digzar PI .........--00 sao 
HP SOLA, Disterben Ulelor ...... $200 TOK 7L5AL3, Spectrum Analyzer, 20Hz-5MHz ......... $1,000 
HP 3400A, AMS Voltmeter, 10Hz-10MHz, ... $200 Tek 7L5/L3/25/12, Spectrum Analyzer... ..... 0.000. $1,500 
~,. $300. Tek AM509/A6302, Current Probe Amp . 6... <s...c0es $600 
- «+ $800 Tek CG5S1AP/515P, Scope Calibrator .............. $1,000 
$400 Tek DC503, Universal Counter Timer TM500........... 


HP 3580A, Spectrum Analyzer, Opt. 02 ... . . 


Weseloese we $3,000 
HP 5328A/021/040, Frequency Counter, DMM. ......... $250 Tek MRSO1, XY Monitor Scope . 
HP 5334A/010/060, Frequency Counter, Unused... . . .. $1,200 Tek P6046, Differential Probe Kit . . 
HP 5335A/030, Frequency Counter, iS300MHz ........ $1,000 Tek PG508, Pulse Generator, 50MHz 


HP 5340A, Frequency Counter, 18GHz ......,.....++. $800 Tek PS503A, Dual Power Supply. . 3) 
HP 5340A/011, Frequency Counter, LEDs, HPIB ...... $1,200 tek 5-6, SamplingHoad ............ $350 
elect henere ie VGHE ise ei sees ee eens $2,800 +54 S502, Scope, 1SMHz, Dual Trace .........000+ $250 
pol orale sg MS Sa Bo ss 
HP 6112A, Power Supply, O-40V, 0.5A ....<.ceseseere $200 Tek SC504, Scope, 80MHz Dual Trace ............+++ $500 
HP 8015A, Pulse Generator, .1Hz-50MHz, 30V......,.. $500 Tek SG502, Sig. Gen. SHz-SOKHz TM500 Sys. ......... $200 
HP 8165A, Programmable Signal Source, Tek TOS350, Digital Scope, 200MHz, Opt. 14 ........ $2,800 

DOOTSOMHZ .. 2-0. ses ecs ee eraeneseneernsees $1,600 Tek TG501, Time Mark Generator ...........-.4+--05 $400 
i reste re art on i crise Tek TMS503, Mainframe 3 Slot, TM5S00 ...........0ce0s $100 
HP 8410C/34128, NetwokAnayeer == ” Texscan $8G2000, Freq. Syn., 100KHz-2GHz, 

WIRAT1AOpt. 18, 18GH2.........0.ceeeceeeeees $1,900 AM FM ose eevsesesierereseesssaeeversyeres $1,800 
HP B411A, Frequency Converters ..........ccec0c0e $250 Vu-Data 5110, Semiconductor Tester, in/out Circuit ...... $150 
HP 8414A, Polar Display ..........6serceseueesees $300 Wavetek 1045/14139, Power Meter 
HP 84458, Spectrum Anyz., Automatic Pre-Selector .. . .. $300 1MHz-18GHz Opt. 01,05 .........0csceeereeeees $800 
HP 84458/02/03, Preselector, Digital Readout .......... $600 Wavetek 1084, Signal Gen. Sweeper, 3.5-4.5GHz....... $300 
HE SE01A, Storage Normalize... 0. - 00000. 0000+0. $800 Wavetek 185, Sweep Function Gen. .0001-5MHz ....... 400 
HP 85538, Spectrum Anyz., RF Plug-in, 1KC-110MHz . .. $200 wa otek 4010, XY Monitor, Dual Trace $400 
HP 85548/8552B, Spectrum Analyzer 141T, 1.2GHz ... $1,500 Wavelek 1910, XY Monitor, Dual Trace... .»--....+. 

HP 8558A, Plug-in, Spectrum Analyzer, 20Hz-300KHz .. .$300 Wavetek 3000, Signal Gen., 1-520MHz, AM, FM........ $600 

HP 8557A/180TR, Spectrum Analyzer, .01-350MHz ... .$1,000 Wavetek 3001, Signal Gen., 1-520MHz, AM, FM ........ $600 

HP 85588/180TR, Spectrum Analyzer, .1-1500MHz .... $1,800 Wavetek 452, Filter, Dual HiLo, 1H2-10KHz .......0. + $450 

HP 8559A/182T, Spectrum Analyzer, .01-21GHz....... $3,000 Wavetek 7530A, FFT Spectrum Analyzer 0-100KHz ..... $500 

HP 85S9A/853A, Spectrum Analyzer, Digital, Wavetek 907, Signal Generator, 7-11GHz .........-... $600 
fat Oe eye ete oegeesieat teas pope Wavetek 955, Micro Source, 7.5-12.4GHz, AM, FM, 


HP 86241A, RF Plug-in, 3.26, SGHz 
HP 86260A, RF Plug-in, 12.4-18GHz 
HP 86290A, RF Plug-in, 2-18GHz . 2... 6... cece cee $1,200 Wiltron 610062370, Sweep Generator, 2-18GHz ....... 

HP 862908, RF Plug-in, 218GHz ..........<.000+ $1,400 wittron 62130, AF Plug-in, 10MHz-4.2GH2Z..........++ $400 
Pe has a haan Sas orth ain pede ane $1,000 Wiltron 62190, RF Plug-in, 2-8GHz 
Taian Fon. Wilton 62280, AF Plgein, 4124GH2...... eee ces $250 
HP 8743A/018, Reflection Transmission Test Set, 18GHz . $500 Wiltron 62290, RF Plug-In, 7.9-18.5GHz ...... 6... -66s $300 
HP 8748A/H26, S-Parameter Test Set, 4-2600MHz... . . $2,000 Wiltron 6NFSO, Autotester, 1-1500MHz, for 640......... $100 
HP 8750A, Storage Normalizer, includes Cable......... $400 Wiltron 7850, Detector, 1-1500MHz, for 640 .........+- $100 


o= 


PHELPS INSTRUMENTS 


2631 Hillside Ave., Norco, CA 91760 + 909-279-7347 
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NEW FOR CABLE TV SUBSCRIBERS 
RECORD ANY CHANNEL & WATCH ANOTHER 


ONLY 6 1/2" LONG - 


WORKS WITH VCR TIMERS OF EVERY TYPE 


VCRaxtra sits atop your cable box and has two selectable modes, "VIEW SAME” and “VIEW OTHER". Our Patented 
technology lets you switch modes with your existing TV remotes! Just aim any remote at VCRextra and hold down 
any button for 2 seconds, Use a button such as "0", which won't disturb your TV/VCR/ete. When a recording is in 

progress, "VIEW OTHER" lets you use your TV's remote to surf freely and view another channel without disturbing 
the VCR. "VIEW SAME" is used to view or monitor your VCR, and also must be used for watching "pay" channels. 
VCRextra has easy-read red & green indicators, and runs for a full year on 2 “AA” alkaline batteries (not inchided). 
One year warranty, Fully compatible with VCR Plus, TV Guide Plus, StarSight, Cable Mouse & Cable Box Controls, 

as well as all standard VCR and cable box timers. Satisfaction guaranteed or your monay back, order yours today! 


jae) MILESTONE PRODUCTS 


P.O, Box 30789 ~- Columbus, OH 43230 


1-800-831-0184 


MasterCard 


“TOP OF the line” Panasonic TZPC with 
volume refurbished only $69; Regal: CR- 
83V volume, STD/HRC parental lock, 
last channel recall, good for all Boss, 
$45; Panasonic ZPC-145, $45. 
Minimum 10-lot. 1 full year warranty. Call: 
405-634-1535. 


UNBELIEVABLE PRICES. We carry a 
full line of cable tools and equipment for 
all your cable needs. Also a wide variety 
of electronic parts & accessories, tools, 
diagrams, converters, step-by-step 
instructions, no raw parts. Full technical 
support. 12pm-7:30pm EST. 1-800-562- 
8442. 


é% 


ALL TYPES OF MANUFACTURERS. 
Call Toggle Switch Supermarket, whole- 
sale prices, free list. Fertik’s, 5400 Ella, 
Philadelphia, PA 19120 Ph/Fax: 215- 
455-2121. 


CONVERTER REPAIR PARTS, CASES, 
TUNERS, REMOTE CONTROLS, AS 
LOW AS $1 EACH. 407-676-2530. NO 
FLORIDA SALES. 


UNMODIFIED JERROLD-212 converter 
$50. 97.5, 106.5, 108.5, AB filters $12 
ea. All PIC 16C series, 68HC series 
wholesale only! Good price 1-888-561- 
4796 8am-5pm CST. E-Mail: KOGEN- 
ELECTRONICS @JUNO.COM 


LARGE QUANTITIES: RAW UNMOD- 
IFIED UNITS Pioneer 5000, 6000 
series. Zenith 1600 series. SA-80s and 


o Jerrold-DPV, CFTs. Tocom-O7S 
plus other models & manufactures. 
Call for Pricing. 1-800-380-9530. 


THE SOURCE for all of your cable 
needs. Give us a call at: 717-462-1764. 
We beat any legitimate price. Quantity 
breaks. 


SIGMA ONE, 3D, 2000, and 2001 
unmodified cable boxes avail. $125+ 
808-949-5410, No descrambler sales! 


PC BOARDS REPAIRED. Prices start at 
$5. Minimum 5 of one type. Network 
Sales, 616-683-0500. 


DEALERS: NEW VM8000 cable con- 
verter. Sharp tuner, 800MHz. 125 chan- 
nels. Call for lot pricing. NTS 1-888-355- 
6687. 


CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 


Introduces the "BasicBox" 
(A Single Board Microcontroller) 


Teach 
in > 
BASIC or Assembly 


‘\ 


The BasicBox, is a single board microcontroller. Designed not 
only as a learning tool, it will also quickly adapt to real world 
control solutions. The BasicBox comes complete with software, 
power supply, cable for PC or Mac, and is bundled with 


Jan Axelsons “ Microcontroller Idea Book”. From the 
electronics novice to the experienced engineer, the BasicBox is 
the answer when it comes to microcontroller application and 


implementation. http://www.ags-gv.com 
1-800-583-4074 


Write in 69 on Reader Service Card. 


ENGINEERING SERVICE. MEMORY 
DEVICES PROGRAMMED, AND MUCH 
MORE. 407-676-2530. 


PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 
oF aaa TOLL FREE 1-888-588- 


CABLE STOP, one stop for all your cable 
needs. What do you get for your money? 
Quality parts at a low price, 800 tech 
support, a company that will be there 
when you need them. 1-800-562-8442 
12pm-7:30pm EST 


WANTED PIONEER 6310 CONVERT- 
ERS, RAW, TOP CASH, LOTS 5 OR 
MORE. 702-642-0325. 


WE BUY raw unmodified cable con- 
verters, line gear and head-end equip- 
ment. Any quantity-most models. Call 
with your inventory. 1-800-380-9530. 


CALL ALEN for all your cable needs or 
computer software, PICs, GALs read if 
you've lost your masters. Programming 
service available. For info call 909-941- 
4858 or E-Mail to alencable@aol.com or 
visit us at our web on site http://mem 
bers.aol.com/alencable 


PIONEER BA6110 Converters. 
Unmodified. Excellent condition and 
guaranteed. $79. Call 702-362-1010. 


TELEPHONE/FAX 


EXTENSION PHONE LOCKOUTS. 
Prevent trashed downloads and FAX 
blasting. Easily installed with screwdriv- 
er. 99 cents each plus $6.50 per order. 
Docs included. SYNERGETICS SUR- 
PLUS, Box 809, Thatcher, AZ 85552. 
520-428-4073. VISA/MC.  synerget 
ics @tinaja.com 


BEEPER, TWO-WAY radio repairs, mod- 
ifications, duplications, all models, test 
equipment. Call TJ 718-341-1849, Fax 
718-978-4616. 


BLUE BOOK PHONE REPAIR. 1000 
models answering machines, cordless, 
$25. KEN’s, 2825 Lake, Kalamazoo, Ml 
49001 616-345-4609. www.kenselec 
tronics.com 


TELEPHONE CATALOG of Panasonic, 
SWB, Vtec and more, including alarm 
systems, parts, and all phone acces- 
sories. 44 pages of equipment that only 
the professionals can buy. Send $2 to 
HES Electronics, POB 183, Brick, NJ 
08723. Mention this ad and get a $10 
Certificate! Visit www.heselectronics.com 


PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and 
other AT&T phone systems. Please call 
for a quote or fax us your equipment list. 
KEYWAYS, INC., 937-847-2300 or FAX 
937-847-2350. 


DIGI-CALL KIT. Secretly store data on 
1,500 telephone calls. Captures dialed 
numbers, Caller-ID, time, date, duration, 
more! DOS software lets you retrieve, 
sort, print, and save. Kit includes PCB, 
microprocessor, all components, soft- 
ware, documentation, $169.95. Custom 
enclosure $21.95. Shipping $8. Checks, 
credit cards. Digital Products Company, 
134 Windstar Circle, Folsom, CA 95630. 
916-985-7219, Fax 916-985-8460, E- 
Mail: digprod@aol.com Web site: 


www.digitalproductsco.com 


COMPONENTS 


DON LANCASTER’S ACTIVE FILTER 
COOKBOOK is back in_ print. 
Autographed copies of the seven- 
teenth(!) classic printing $28.50. SYN- 
ERGETICS PRESS, Box _ 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 


Got A Battery Problem? 
Get the U/timate Battery Monitor 


Fits 2° 


Perfect for... 
...Emergency vehicles. 
...Power hungry mobiles. 
...Back up power systems. 
...Cell /repeater monitoring. 


“Batteries don’t die, they’re murdered” 
Proven in thousands of marine, military, RV, and industrial 
applications, the E-Meter gives you the battery informa- 
tion you need to build and run reliable DC systems. A 
multi-color bar graph shows battery status at a glance. 
Big LED's display volts, amps, amp-hours, time or per- 
cent of capacity remaining, and kilowatt-hours. Tracks 
historical information including battery charge efficiency, 
number of discharge cycles, deepest and average depth 
of discharge. Optional RS232, temperature sensor, and 
low battery/genrun contact. Models up to 500V @1000A. 
12-24V @ < 500 A units are priced under $250 w/ sensor! 


Call ext. 12 with any application or OEM questions! 


Cruising Equipment 
5245 Shilshole Ave. NW, Seattle, WA 98107 


(206) 782-8100 Fax: (206) 782-4336 
See us on the web: http://cruisingequip.com 


Write in 90 on Reader Service Card. 


COMPUTERTZ UIE 


INTEL 4860X2-86 (Sv) CPU 
INTEL 4860X4-100 (5v) CPU. 
INTEL PENTIUM 133/166 CPU 
2Mx32/36-70 72-pin SIMM (8MB). $19/28] 80387SX/DX CO-PROCESSOR. 


1Mx32/36-70 72-pin SIMM (4MB). $10.5/1 


4Mx32/36-70 72-pin SIMM (16MB) $24/35 
8Mx32/36 -80 72-pin SIMM (32MB) $45/55 
256KX4 DIP DRAM ecscscsssssssomn $3 


486 M/B 100Mhz, 256K, 16MB $99.00 
PENTIUM WB 133Mhz, 256K, 32MB $190.00 
* |-year warranty on these kits 


256Kx16-70 VIDEO SOJ (2CAS)..... $6 


256Kx16-70 VIDEO ZIP (2CA 8/20 Ee ee 


4 AMD 486DX4-100+5v ADAPTOR+CPU FAN 
This It wil allow you to upgrade your did MIB Ib a faster CPU 
$65.00 


LBA CARD upgrade your hard drive beyond 540MB 
{28Kx8-15/20/25ns 32-DIP wide $15 & up] MOU! the expense of a epee 


YASK FOR OUR PENTIUM MOTHERBOARD UPGRADES. 
\__ FOR 386 AND 486 PACKARD BELL MODELS _4& 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE - TERMS: COD(CASH), 
VISA/MC - MINIMUM ORDER $20 —- SHIPPING & HANDLING: $7 MIN. 
ORDER LINE: (800) 586-4199 


LA PAZ ELECTRONICS INT'L 
P.O. BOX 261095, San Diego CA 92196 
FAX (619) 586-1482 
e-mail: lapazusa@pobox.com 


64KX1-150S 22-DIP.......00-c-ereer $5.50 


32Kx8-25/20/15ns 28-DIP.......... $3/2/2.50 
B4KxB- 1508 32-DIP nn $6 
128Kx8-15/20ns 32-DIP narrow..$15 & up 


TEL (619) 586-7610 


RF FERRITE and iron powder cores. 
Free catalog. Palomar Engineers, PO 
Box 462222, Escondido, CA 92046, 760- 
747-3343. Palomar@compuserve.com 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS- 
TRIES 818-769-1002, FAX 818-769- 
1084. 


PHILIPS: TSAGO6ON (DIP) 500 $2.35; 
1,000 $2.05; 2,500 $1.85. 1-800-627- 
2339. 


MILLIONS $$$ in “scrap gold” from old 
computers and electronics junk. 
Message: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 


“i F-VMeter 


oencil . . . $97.90 


= 


COMPONENTS: MOTOROLA 
MC6802CP $2, 74LS166AN 20¢, 
74LS00B1 10¢, 74LS240 20¢, Z80 50¢, 
BOURNES 500 ohm 99¢, 74LS164P 
15¢, 74LS165AN 20¢. All parts are 
unused, send check or money order to 
LLoyd’s, 27315 Jefferson Ave. Ste. J-17, 
Temecula, CA 92590. $3 for postage and 
handling. 


1998 CATALOG: big selection of induc- 

tors, ferrites, micrometals toroids, mica 

capacitors, components, semiconduc- 

tors, more. Two stamps please. Johnson 

a Products, Box 2843, Cupertino, CA 
5015. 


VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 


adjustable from 350°F-850°F, 


Zero voltage circuit-safe for % 
sensitive components, 40 Watt ,oc anyone of (6) magnifica 


FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 
CALL ELECTRO-TOOL 


platt - Case — Deluxe Polypropylene. Chemical 

Resistant. Tools by CooperTools and others. 800T Case, 
complete with tools 
800T Case Only .. . $121.80 


--- $419.95 


Platt - case - Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 

tools . . . $223.00 

660ZT Case Only .. . $59.45 

Optional Sperry meter #DM6510 as shown. . . $65.00 


ad aan ol 


i 
Weller WCC100- Electronically OptiVISOR - 
controlled station, temperature magnification, Optical Glass 


Superior 


Prismatic lenses (not plastic). 


GoldStar — 20 MHz Dual Trace Oscilloscope OS- 
9020A-Large 6” rectangular, high sensitivity: 1mV/div, high 
accuracy: +3%, stable, low-drift design, 8 divisions of dis- 
played dynamic range and accurate, distortion-free wave- 
form measurements . . . $372.00 


Electro Tool, Inc. 

9103 Gillman, Livonia, Mi 48150 

Customer Service: (734) 422-1221 
ORDERS ONLY: 1 


800) 772-3455 
FAX: (734) 422-3432 


IC PULLOUTS, other components, sold 
cheap. Buying unused connectors, espe- 
cially coaxial and “round plugs.” 
www.ncci.net/millermetal 


“Tools American Made.” 


Write in 131 on Reader Service Card. 


WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, 
EPROMs, PALs, LEDs, CIRCUIT 
BOARDS, DIODES, AND TRANSIS- 
TORS. CALL ACTIVE MICRO, 562-494- 
4851 OR FAX 562-494-4913. 
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Multi-Tasking PC WatchDog, 
PC ISA & Printer Port Data Acquisition, 
Remote Download, Expandable 8051 SBC.. 


FlexS! starts at $99! Our stack on cards 
expand SBC to fit your needs or design 
your own circuits with the proto board. 


Projects up in no time! 

© 89C5X, 11.0S9MHz, 4.75°x3,15" 

© Download and debug program file then 
tun, all from your PC. Its that simple! 

* RS232 & RS485 ports. 5 Ext 

Expansion Cards: A/D, D/A, DI/O, LCD/ 
Keypad, Counter, prototype board 

# FREE Assembler, Disassembler, Simula- 


tor, Basic and C compilers, Manual 


UNIQUE MULTI-TASKING PC WATCHDOG monitors up to 
4 programs, resets PC if any one crashes. 30 seconds off-line, is 
better than a weckend!! Has two 16 bit cntrs, 24 DIO. Only $80 
PC DATA ACQUISITION CARD, has 24 DI/O, 8 ch 8 bit A/D, 
12 bit counter. PCDA-02 for $65, PCDA-O1 with counter $75 
PRINTER PORT DATA ACQ.. 8 ch 8 bit A/D, 8 DiI, 8 D/O for 
$87 With case & P/S only $120. All orders add $6 s/h 


lnnovation West 
265 

fax: (f 

internet: http://members.ao 


Huntington Driv 


Serial Problems??? 


Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 


Serial works with the standard data rates and 
asynchronous serial formats commonly found 
in modern office and industrial environments. 
Suitable for development, service work, and 
end-user problem diagnosis. 

* Easy to Use * Custom font editor for 
* Menu and Windows EGA/VGA Screens 

* Highly Configurable + Saves Configurations 
* Contextual Help + Extensive Manual 

* Autobaud Detect * Block transmit ability 
* Time Stamping * CRC/LRC generation 


Cable for full duplex monitoring : 
For Orders and Inquiries Call: 1-800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 
FAX and BBS 1-713-777-4746 


TV 85 PJ & TV 86 
CABLE CONVERTERS 
VOLUME & 
NON-VOLUME CONTROL 


SALES/SERVICE 
VOICE 1-800-473-0506 
FAX 1-800-488-0525 


FOSS 
WAREHOUSE 
DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 
www.fossw.com 


SPECIAL 


ALL MAJOR BRANDS - ALL GUARANTEED 


wicnd: 
inden §689716 + 1MEGX32 SIMM 
ma sn 9732 | 2MEGX32 SIMM 
97064  4MEGX32 SIMM 


PIC 16C57 
A avap 27csi2 
270256 = 8748 80C31 


GAL 16V8LP 

GAL 20VaLP 003 
8749 

270010 75; BP 

thangs 87051 8284 
a 8752 


8275 
270080 8259 


GAL 22Vi0LP 270128 
6116 
6264 
62256 
628128 
AND MUCH MORE ... 


SINACO ELECTRONICS gay cig cons os1 
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SEI EE EES 
S “A EL EE 


1,000,000 WALL 
TRANSFORMERS 


3VDC/100MA .-- 
6VDC/100MA ---- C5039 ---- 
S9VDC/100MA .... CR314 ---- $1.45 
12VDC/200MA -.-.. CS033 ---- $0.99 
13.5VAC/400MA.- CR574 ---- $1.29 
24VDC/S00MA ---- CR174 ---- $3.40 


Min 1000/type -- Call for other types 


SURPLUS TRADERS 


PO Box 276, 
Alburg, VT 05440 
Tel: (01) 5 7’4- 739-9328 
Fax: (01) 514-345-8303 


re http: //wavw..73.cormn/w 
FREE CATALOG! 


+» CX099 -.-. $0.75 


$1.45 


SEND FOR FREE CATALOG 
NEW! SLR 30M, 40M OR 80M 
RECEIVER KITS WITH 
ANTENNA.VERY SENSITIVE. 
HAS HIGH IMMUNITY TO 
LOCAL AM BROADCAST AND 
H ORN. SEE QST 10/97 


JV > P 

CURTIS KEYER KIT CODE PRACTICE 

MARCONI! ANTENNAS OSCILLATOR 
J- POLE ANTENNAS $23.45 PP 


SMART BATTERY CONTROLLERS KITS 


AC OR SOLAR 110/220 
1/2, 1,3, 5 OR 6 AMPS 
BUY THE MODULE OR 
ENCLOSED VERSION 
1-800 JADE PRO (523-3776) 
ww adeprod.com 
j.com 


AD NH 03826-0368 


PER SQIN 


$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 OZ, PC75 


PCB 
LAYOUT 


PER COMPONENT PIN $100.00 MINIMUM 


ENGINEERING 
DIAGRAMS 


PER COMPONENT PIN $100.00 MINIMUM 


V&V MACH. & EQUIP., INC. (HOUSTON, TX OFFICE) 
PH (281) 397-8101 FAX (281) 397-6220 
MARKETING TECH, S.A. (MEXICO/PLANT) 

PH 011 (525) 361-3351 FAX 011 (525) 361-5996 


ADAPT-11 & ADAPT-12 
Low-cost modules for HC11 & HC12 
plug into solderiess breadboards 


« Evaluate your idea instantly! 

« Breadboard it, for quick hardware changes 

« Program it in-circuit, for quick software changes 
+ Debug your application— not the basics! 


ADAPT-11 Modules feature three &-bh VO ports, SPI, SCI, one Fon 
analog input channnels, hardware timers/counters, & interrupts. 
sua Pecconbahees PU cura gemmasch eckte dateimaeeen © 
Gisk of utilities & examples. Bundle imageCraft C for Windows 0CC11) 
with any Starter Package for an additional US$120 + $5 S&H. 
Conf ns: 
USS 7495 +85 S4H 
SK EB/S12 bytes RAM «US$ «87.00 + $5 SAH 


card & dual slot adapter (2 1/0 ports lost) US$1Z2.00 + $5 
foxy Feder ee 6BHCB1Z2M, (4K EE, 1K RAM, 851/0 lines, 


ht high speed 8-bit analog inputs}, memory expansion connectoc, 
732 & RSABS, convenient firmware bootloader, plus “eppart for oll 

BOM pods. All this on o compod 2.25° x 3.25" boord, Stor 
Pockoge (ADG12-SP) US$99+ $5 S&H. Add US$125 for ICCI2MIN 
AVAILABLE SOOM! ADAPT-91 2 feotures 6811C9 12832 (32K 
Flosh, 768 EE, 1K RAM, 56 1/0 lines, 8 chan. anolog), RS232 and 
S485. All this ond more on o compact 2.25" x 3.25" board! Starter 
Package (AD912-SP} US$77+ $5 S&H. Add US$125 for ICCIZWIN. 


TECHNOLOGICAL ARTS 


voice/fax: (416) 963-8996 
www .interlog.com/ - techart 


| ADVANTECH EETOOLS NEEDHAME DATA VO ICE TECHNOLOGY HO 


Fa Ee 


| PROMAX 
CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 


369 XELTEK SUPERPRO I 


| 739 STAG ORBIT-32 


PROGRAMMERS - 


SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELIEK 


EMP-20 MEGAMAX MEGAMAX4 SIVOW/SP TESTER EMUPA 


629 ICE TECH MICROLV 
650 EETOOLS ALLMAX + 
409 EETOOLS MEGAMAX 
509 EETOOLS MEGAMAX4 


795 CHROMA SIMM/SIP 
359 MOD-MCT-EMUPAYR 
279 MOD-MCT-EMUP/R 
49 EPROM 1G 10 512K 
69 EPROM 1G TO IMEG 
99 EPROM 4G TO IMEG 
199 EPROM 16G TO 1 MEG 
89 EPROM 1G TO BMEG 
129 EPROM 4G TO BMEG 
250 EPROM 8G TO BYIEG 


Ses pao 
LABTOCLAS =MECROMASTER SUPERPRO ALLMAX PLUS ROMMASTER2 


General Device Instruments 


Sales 916-393-1655 Fax 916-392-4949 
Web www.generaldevice.com E-Mail icdevice@best.com 


409 XELTEK SUPERPRO I P 
249 XELTEX SUPERPRO L 
165 XELTEK ROMMASITER Ii 
479 MOD-MCT-EMUPA 


4 


PCB's in Minutes 
From LaserPrint!* 


| 6 1/2*x 11" * Or Photocopier | 
Sheets Use household 
iron to apply. 


PoP BLUE - PoP WET wer 


For High Precision 
Professional PCB Layouts Ganley Pens PCB's 
1. LoserPrint ; 
2. tron-On 
3. Pesl-Off 
4. Etch 
| Adds on Extra Layer of 
Resist for Super Fine 
Lines on Std Clad Bds 
| 20Sh$30/40Sh$50/100Sh$100 Blue/Wet (No Mix) 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CHIMO $4 SGH - 2nd Day Mail 


'Techniks Inc, P.O. Box 463 Ringoes NJ 08551) 
908) 788-8249 


100% Money Guorontee!-Deoler Inquiries Invited | 


Peltier Junction 


past! 


19/16 “x 1 W/16" 
cooling area 


Quantity Pricing 


Available 


WITH HEATSINK AND LEADS 


$10 EACH 


OR THREE FOR $25 


C— 
We'll Buy your 
excess Inventory 
IC's, Transistors, Diodes, 


capacitors, trimpots, etc. etc. 
*Purchase outright 


*Consignment 
*Partnering agreements 
Send your excess list 


for a quick offer! 
Contact Bob Harris 


Phone (214) 343-2170, FAX 1854 
email - bcdelect@onramp.net 
web - http:/Awww.bcdelectro.com 


Convert RS-232 to RS-485 
or TTL/CMOS for Only $49.00 


COMMUNICATIONS CONVERTER 
@ FULL SCHEMATIC AND DOCUMENTATION 
© FULL FAMILY OF MODULAR DESIGNS 
© RS-485/RS-422 REMOTE I/O MODULE KITS 
@ NETWORK SOFTWARE AND SOURCE CODE 
* AUTOMATIC OR RTS UNITS AVAILABLE 
@ RJ-11/12 CONNECTORS OR TERMINAL STRIP 
* TURN YOUR PC INTO A DISTRIBUTED DATA 
ACQUISITION AND CONTROL SYSTEM 


COMREX RGB 
Composite Display 


“refurbished 
"90-day warranty 


ONLY $99r 


Great for studio or lab monitors: 
640x480 
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Shreve Systems 


318-424-9777 


Ask for Jake 
HIGH PERFORMANCE ULTRA-MINIATURE 
PINHOLE LENS CAMERA W/ CASE 

The "NEW" SpyCam! (ina 
pinhole camera in the industry! 
Its actually smaller than the 
board cameras currently on the 
cable & power supply for easy installation 
*High resolution—more than 400 lines, 0.1 
lux + Ultra miniature - lightweight & 
*Pinhole lens offers sharp image w/ 
hightened sensitivity «Can be easily 
mounted behind a ‘ic" hole for any 

Surveillance Catalog $5 © 
SPY OUTLET 
2468 Niagara Falls Blvd * Tonawanda NY 14150 


metal case) is the smallest 

market. Comes w/mounting bracket, 50 ft 

measures only 29mm x 29mm x 12mm, 

custom/covert applications. ONLY...$89 © 
(716) 695-8660 Fax 695-7380 www.spyoutlet.com 


http://www. 


Returns subject to a 15% restocking fee. Prices are 
subject to change without notice. 
WE ACCEPT VISA, MASTERCARD, AMEX, DISCOVER 


shrevesystems.com 


SUPPLY LIMITED: 


G ote Ultima a 
Digitizer Graphics Pad 


GREAT FOR CAD, GRAPHIC ARTS, MULTIMEDIA IMAGING 
PUBLISHING, MAPPING, & MANY OTHER APPLICA 


CAL SLacTRonics 
221 |M JOHNSON 
Bt CAIOCN CA @2020 


TEL: (6148) Se6-S55909 
FA: (61 SSe-oO374 
SnMmMatm: CALStife ceSer..nweyr 


S125.00 EACH 


} 


CCTV SPECIALS 


Panasonic AG-TL500 Panasonic AG-RT600 
168Hour Time-Lapse VCR 40 HourReal Time VCR 


ATTENTION DEALERS 


WHOLESALE ONLY! 


¢ ANY CABLE MFGR 
CONVERTERS & ACC 


¢ BEST PRICING & 


PC Board 


Layout Software 


PROCESSOR 


C21 
aTCS12- 270010 8255 


MEMORY rae 
we SPECIAL 


an erea 


TEL: (818) 774-9444 - FAX: (818) 774-0822 


WE BUY EXCESS INVENTORY 


SERVICE 
°e SHOP US NOW Sati sr 


ALN is for oe types 


PANASONIC * NOVA, ETC. BETECTION | Siemans 
800-777-7731 


7801 N. Lamar, Suite D-84 + Austin, Texas 78752 
(512) 245-8401 + FAX $26-0940 


ANTIQUE RADIO CLASSIFIED 


Antique Radio’s Leading 
Monthly Magazine 
Articles - Classifieds — Ads for Parts & 
Services. Also: Ham Equip. — Books - 
Telegraph — 40's, 50's & 60's Radios - 
Early TV — Auction Reports & more... 
1-Year: $40.95 ($57.95 by 1st Class) 
6-Month Trial - $20.95. Foreign - Write. 
A.R.C., P.O. Box 802-G21 gaa 
Carlisle, MA 01741 &) 
Call: 978-371-0512 — Fax: 978-371-7129 
Web: www.antiqueradio.com 


ENGINEERING 
& ASSEMBLY 


Producible designs since 1970 
Contract Engineering 
Embedded Microprocessors 
Analog Including RF to 1 GHz 
Instrumentation 
A/D and D/A 
PCB Layout and Packaging Design 
Contract Assembly 
Kit or Tum-key 
Through hole 
Surface Mount 
Run sizes one through thousands 
Test and burn-in available 
Bilocon Corp. 
800-736-5927 
425-353-2276 
www.bilocon.com 


PC ADAPTER FOR 
FIXED FREQUENCY 


eee MING Graphics card will run 


on a standard PC with virtu- 
ally all colors, DOS text, and 
graphics up to 1600x1200 
resolution. 


stage AutoCAD, Lotus 123, WordPerfect, 3D, 
others. Sync: sync on green (3 BNC conn.), 
pevbrmvpmeiyry apis .), Separate sync (5 
BNC conn.), HV (13W3 conn.). Manufacturers sup- 
ported: Radius, Hitachi, Sun, HP, Sony, Tektronics, 
DEC, IBM, Mitsubishi, tkegami, Appolo, and others. 


Call us today at (909) 738-1416 
or visit our web site at 
hi .riverside.quik.com/ming 
ech Support: (909) 372-0489 
Fax: (909) 549-3628 


EQUIPMENT FOR SALE 
ELECTRONIC TEST 


VIDEO PRODUCTS... 
SCIENTIFIC & LAB .. 


POWER SUPPLIES ...... 
COBWEB CORNER 


MFG 
COMPLETE INDEX 
To obtain information via FAX: A) Have your fax 
number ready. B) Dial 1-800-547-4636. C) 
Request above Extension Numbers. 


DEXIS CORPORATION 
(612) 944-7670 FAX (612) 942-9712 
9749 HAMILTON ROAD 
EDEN PRARIE, MN 55344 


ST241A 
Stereo microscope ot: pia pia 
$240.00 


New -— I year. 
warranty 


650/367-8320 
chee Techical Fax — 365-5845 
3580 Haven 


Redwood ony CA 94083-4603 
Email-jlittle @ netwizards.net 


PROTOTYPE 
P.C. BOARDS 
Send your CAD File 


AUTO CAD e GERBER 
EZ-ROUTE e TANGO 
SMARTWORK 
HI-WIRE II 
SEND A PENCIL DRAWING- 
WE’LL COMPUTERIZE IT 


PRECISION ETCHING LAB 
1434 Odenton Rd 
Odenton, MD 21113 


410-551-7478 
www.PEL@cris.com 


CCTV CATALOG $5.00 - REFUND WIPURCHASE 


CUT MANUFACTURING COST! 


CUSTOM METAL BOXES 
WE ACCEPT SMALL ORDERS TOO 


SHEET METAL 
20 GAUGE 
SILK SCREEN 
PRINTED 


WITH YOURCO.NAME 


ALSO PCB, SMT, PROTOTYPES, ASSEMBLY 
PLASTIC MOLDS. INJECTION MOLDING 


USA Office: V&V Mach. & Equipment, Inc. 
Ph: (281) 397-8101, Fax: (281) 397-6220. 
Mexico Plant: Marketing Tech. 

Ph: 011 (625) 361-3351, Fax: 011 (525) 361-5996. 


CONTROL - MEASURE - 
MODEL 40-$109 


+ RS-232 interface 
+ 28 lines digital /O 
+ Eight analog inputs 


INPUT 


MODEL. 40 nee 


mVenege © MOR 


+ PWM output 
+ Three stepper ports 


MODEL 100-$279 


+ 12-bit 100KHz A/D + Four analog outputs 
+ Three timer counters + 24 digital 1/O 


PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 

TEL: (608) 643-8599 - FAX: (608) 643-6754 


PENTIUM II 400 MHz 


System featuring: 6/10/98 
Enlight Med. Tower case, BX chipset board, 
128 MB PC-100 compatible memory, 6.4 
GB IBM UDMA33 drive, 24X CD-Rom 
with audio button, Intel 740 based video 
card with 8 MB SDRAM, 1.44 floppy, 
56Kflex/V90 Diamond PCI faxmodem, 3D 
sound card, full-size speaker set, 17" digital 


monitor, Win95B on CD 


tech-specialiti 
(800)864-5391, fax: (713)307-0314 
email: sales@ts.nu, web: www.ts.nu 


Detailed Quote on other configurations (new 


300 MHz CPU’s from AMD/Cyrix with 
‘socket 7' 100 MHz boards) by email, fax or 
phone. Ask for Free Shipping and Catalog! 


Get PIC'n! 


Everything you need to get started with the 
exciting PIC microcontrollers today! 


PIC-n-GO Package includes: 
TU PIC-1+ Programmer 


© Programs ALL PICIGCSSx/6x/?x/bw 
9x, PICIGF8x, and PICI2C devices! 
© ‘5 pin expansion header for In-System 
Programming and adapters 
© Power Supply, Cable, Software, 
: Manuals and 
© Options: 18 pin ZIF - add $15 
40/28 pin ZIF adapter - $39 


PLUS: a PIC 16F84-10/P re Kit 
Electrically-Erasable \ 
Microcontroller Li sig Bai: 


TU J Technologies | 


Discount Computer 
Systems 
intel Pentium Il P266MMX MZH 
Multimedia System 
SYSTEMS INCLUDE: 

Mid TW. CASE, MB W/P II CHIPS 512 CACHE, 
64MB EDO RAM, 5.1 GB HARD DRIVE, 
24X CD ROM, 4MB 64 BIT 3D VIDEO CARD, 
3.5” |.44MB FD, 16 BIT 3D SOUND CARD, 
33.6 FAX MODEM WITH VOICE, 

WIN 95 MOUSE, WIN 95 104 KEYBOARD, 
80 WATT SPEAKERS, WIN 95 REL. 2, 

17” SYGA MONITOR INCLUDED 


ik 
800-804-6552 


¢ CALLER IDs 


Only $3.99 each + S/H 
reconditioned 


Carbide Drill Bits & Router Bits 
A0¢ each $10.00 minimum 
e FREE CATALOG « 
3M Static Bags, Test Equipment, 


Components, Phones, Computer 
Equipment, and much, much more! 


T.T.. 
300 EUGENE ST., S.E. 
GRAND RAPIDS, MI 49507 
616-475-8531 * 616-475-8534 Fax 
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COMPONENTS cont. 


OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity & 
condition of any semiconductors to 
Rick @ ESI, 5363 Broadway Ave., 
Cleveland, OH 44127. 216-441-8500 
FAX 216-441-8503. Since 1946! 
www.electronicsurplus.com 


WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, Cannon, 
TRW, Amp, Burndy, Deutsch, Bendix 
connectors, electronic test equipment & 
most components. Hoffy Electronic Ent., 
818-718-1165, FAX 818-341-5506. 


AMAZING! 35¢ ALL TOGGLE SWITCH- 
ES. Brand new. Rated 6A/125V. 
Hardware included. 1/4” panel hole. 
SPDT or DPDT on-on, or on-off-on. Min- 
imum 100 pes., no mixing. Add $5 
freight. Gateway Products Corporation, 
PO Box 936397, Margate, FL 33093, 
954-974-6864, Fax: 954-974-6818, 
VISA/MC. 


MICROCONTROLLERS 


COMPACT 68HC11 microcontroller 32K, 
RS232, LCD interface, compatible with 
interactive C, for your robotic and custom 
control applications. Bare PCB $20, kit 
$85 or assembled $130, Embedded 
Acquisition Systems, http://www.hooked 
.net/~jfong 


ATMEL 89CXXXX programmer. IBM par- 
allel port, C++ source code, schematics 
kit $125. Assembled $225. 808-949-5410 
voice. 808-955-3959 fax. 


Quality Reconditioned 
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14455 North 79th Street, Unit #C « Scottsdale, Arizona 85260 


Write in 92 on Reader Service Card. 


DANBAR 


SALES COMPANY 


EPROM+ PROGRAMMER. Programs 
EPROMs, EEPROMs, NVRAMS, flash 
EPROMs, serial EEPROMs, BiPolar 
PROMs, PIC micros, microcontrollers 
and Motorola micros. $250. 808-947- 


PHILIPS: TSAG6060N (DIP) 500 $2.35; 
noes $2.05; 2,500 $1.85. 1-800-627- 


ANTIQUE 


ELECTRONICS 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-2935). 


CRYSTAL SETS. Parts, plans, books, 
kits. Largest source in the world. Catalo 
$2. MIDCO, PO Box 2288, Hollywood, 
FL 33022. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS- 
erg 818-769-1002, FAX 818-769- 


WESTERN ELECTRIC audio equipment 
wanted. 1926-1960s amplifiers, speak- 
ers, pre-amps, tube, transformers, etc. 1- 
800-old-mics 1-800-653-6427 Great 
Wireless Museum. 


ANTIQUE RADIO CLASSIFIED. Free 
sample copy! Antique radio's largest-cir- 
culation monthly magazine. Old radios, 
TVs, ham equip., 40s & 50s radios, tele- 
raph, books & more. Ads & articles. 
ree 20-word ad monthly. Subscribe 
today. Six-month trial: $20.95. Yearly 
rates: $40.95 ($57.95 Py 1st Class). 
Foreign: write. ARC, PO Box 802-G22, 
Carlisle, MA 01741. Phone: 978-371- 
0512; Fax: 978-371-7129; Web: 
www.antique radio.com 


WESTERN ELECTRIC WANTED: 1927- 
1960S. Amplifiers, speakers, tubes, etc. 
Free offer. 1-800-251-5454. 


WESTERN ELECTRIC WANTED: 
1920’s-1960's. Amplifiers, mixers, pre- 
amps, speakers, tubes, etc. FREE 
OFFER 1-800-251-5454. 


AVIATION ELECTRONICS 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS- 
bi 818-769-1002, FAX 818-769- 
1084. 


PUBLICATIONS 


HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible Volumes 1 
& 2, $45.45 each, DSS Bible Volume 2, 
$65.45, DSS Bible Volume 3 (includes 
free CD-ROM), $65.45, DSS SECRETS 
3-Volume set $75.45, Satellite Hackers 
Bible $57.45, Black Box Bible $35.45, 
Phone Phreakers Bible $35.45, Phone 
Box Bible $45.45, Superhackers Bible 
Volumes 1 & 2, $35.45 each. DSS CD- 
ROM collection $39.95. Add $2 insur- 
ance per order. TELECODE 520-726- 
2833 http://www.hackerscatalog.com 


ELECTRONIC EAVESDROPPING 
EQUIPMENT DESIGN by Winston 
Arrington. This revised edition contains 
117 schematics and text of our produc- 
tion equipment. 29 crystal transmitters, 
35 room, 32 telephone, 15 subcarrier, 
countermeasures and much more. 
Request a free detailed explanation 
sheet of contents. PRICE: $65 + S&H $6. 
SHEFFIELD ELECTRONICS CO., PO 
Box 377940-E, Chicago, IL 60637-7940. 
Tel: 773-324-2196. http:/Awww.adnetmk 
.com/sheffield 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE Il tells how. We now have 
autographed copies of the Guru's under- 
gow classic for $18.50. a coe 

ress, Box 809-K, Thatcher, 552 
520-428-4073. VISA/MC. 


THE CASE AGAINST PATENTS. Don 
Lancaster’s tested and proven alterna- 
tives that work in the real world. $28.50, 
Synergetics Press, 3860 West First 
Street, Box 809, Thatcher, AZ 85552. 
520-428-4073. syner getics@tinaja.com 
VISA/MC. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
rw gage 818-769-1002, FAX: 818-769- 


AMATEUR TELEVISION QUARTERLY. 
$18/year USA, $20/year Canada, 
$26/year overseas. 5931 Alma Dr., 
Rockford, IL 61108. 1-800-557-9469. 


HOW TO CUT YOUR ELECTRIC BILL 
IN HALF, avoid high electric bills! You 
can reduce your bill by 50% using proven 
methods. Call LORD/WYATT COMMU- 
NICATIONS for details 718-789-7329 
press ext. 20. 


TORMET’S ELECTRONICS BENCH 
REFERENCE. New reference book cov- 
ering power supply design, transistors, 
logic, op-amps, SMDs, sources, and 
much more. our web site for details 
at www.ohio.net/~rtormet/index.htm or 
send check for $19.95 + $2.50 postage 
and handling to: RMT Engineering, 
Buffham Rd., Seville, OH 44273. 


SECRETS OF making money at auc- 
tions. Not auction lists, but actual meth- 
ods that have worked for us more than 
10 years! $15 money order to Oasis 
Report, PO Box 267, Tracyton, WA 
98393. 


ROBOTICS 


H-BRIDGE MOTOR controllers, 12VDC, 
35A average, 50A peak PWM out. 
Forward, reverse, ramp-up and ramp- 
down on accelleration/decelleration. 
Current foldback when hot, reverse 
polarity protected, conformal coated, 
enerative braking, compact, approx. 
3.75"x5.5". $25 & S&H. 717-735-5053. 
http://members.tripod.com/~divelec 


MOBILE AR\M, 5 axis arm including grip- 
per plus mobile base. Control with or 
microcontroller. Everything you need to 
build your own robot. Includes a 
MiniSSC2 servo controller with software. 
$250 complete. Add $7.50 S&H USA. IL 
residents add 6.25%. VISA, MasterCard, 
Tel: 309-382-1816 Fax: 309-382-1254 
Web: www.lynxmotion.com Free catalog 
with more robots. 


ROBOTIC ARM, 5 axis arm, including 
gripper. Control with any serial port. Very 
accurate and repeatable. Comes with 
everything to build your own robot. 
Includes a MiniSSC2 servo controller 
with software. $195 complete. Add $7.50 
S&H USA. IL residents add 6.25%. VISA, 
MasterCard, Tel: 309-382-1816 Fax: 309- 
382-1254 Web: www.lynxmotion.com 
Free catalog with more robots. 


S 


MICROMOUSE ROBOT, can be used 
for line tracking, mazes, etc. Everything 
you need to build your own robot. 
Includes a Counterfeit Basic Stamp with 
example code. $95 complete. Add $7.50 
S&H USA. IL residents add 6.25%. VISA, 
MasterCard, Tel: 309-382-1816 Fax: 309- 
382-1254 Web: www.lynxmotion.com 
Free catalog with more robots. 


well mayb t that 
ate) 
sensitive, but almost. 
These vibration sensors 
made by Geosource® were used In oil 
exploration to determine age ge 
statistics. They are made with a 
magnet suspended In a coil and are 
very sensitive to vibration. Compact 
size, the unit measures approx. 1.6" 
high and 1.2" dia. 

The kit includes a hone vibration 
sensor along parts to build a 
basic detector that will light an LED. In 
addition we Include a schematic that 
will show you how to eae a relay. 
The sensiti is adjustable, so you can 
set it to detect elephants and other 
small creatures. Similar units were 
used by our armed forces to detect 
enemy tr movements...the perfect 
device to alert you to the eked er 
of little Leroy’s feet! Uni ivity 
can be set hi gh enough to detect a 
business card dropped on a table, 
and we've made It work with 
vibrations up to 40 feet away! 
Earthquake or Aunt Agatha 
.. you decide! 

It's a fun gadget with many uses. 


COMPLETE GEOSENSOR KIT....$ 9.95 
GEOSENSOR UNIT ONLY....$7.95 


Watch late night TV without disturbing 
anyone! This video viewing system can 
be connected to your vcr and you can 
watch (and hear) your program on the 

headset! Of course, if is not like the 
picture on that 12 foot big screen at 
the local sports pub, but you can 
watch In your jamrmmies and see who 
the guests are on your favorite late 
night talk show! Play your favorite 
video games arcade style! 

Designed for use with many Super NES 

and Sega Genesis games, the headset 
has both audio and motion sensing 
capabilities. Generally speaking, this is 
ideal for racing, flight, and tank 
simulators with a first person or rear 
view perspective, and games with an 
eye level perspective. System features 
volume control, sensitivity control, 
brightness control, tint control, as well 
as a reset button and mode switches 
to select your application. Composite 
video headset systern includes 
headset, tracking tube (for motion 
sensing), AC adapter, Super NES cable 
assembly and Sega Genesis cable 
assembly. A pinout is also included for 
TV/VCR viewing. 


— 


HEXAPOD ROBOT, walks forward, 
reverse turns left and right. Comes with 
everything to build your own robot. 
Includes a counterfeit Basic Stamp with 
example code. $150 complete. Add 
$7.50 S&H USA. IL residents add 6.25%. 
VISA, MasterCard. Tel: 309-382-1816 
Fax: 309-382-1254 Web: www.lynxmo 


ZAGROS ROBOTICS mobile robotic kits 
and parts. Artificial intelligence software, 
sonar units and much more. PO Box 
460342, St. Louis, MO 63146-7342. 
314-768-1328, E-Mail: info@zagrosrob 
otics.com web page: http://www.zagros 
robotics.com 


tion.com Free catalog with more robots 


HI-BRITE LASER 


— 
Here Is a pocket laser pointer that is 5 
times brighter than the 670nm units 
most people have. Our 650nm hi-brite 
laser measures just 3° in length and 
about 1/4° diameter. It features a 
keyring, secure-clip, and even 
includes 3 LR44 batteries! 


camera, and comes pre- 
wired — just add power and a 
monitor and you are ready to 
go! The head measures 
28mmx40mm, and the base Is 
42mmx42mm. It is rated at 1 Iux, 
offers 400 lines of resolution, and 
operates on 9-12 VDC, ( volts 
standard.) Bare board design so 
you can easily put it in your own 
enclosure. Perfect for security 
monitoring, model vehicles, and 
many other applications, 


PHOTON II MICROLIGHT 
The far photon microlight has been improved. These super-bright 
(better than 8 candellas!) fights are visible over a mile away. The 
LED is secured in a tough ABS case and offers a squeeze button for 
ick use, and a constant on slide switch for prolonged cep needs. 
The lithium batteries last a very long time (10 year sigs el) and 
1 Speci 


Also available, 
HEBRITE 650nmLASER MODULE. 

A great choice for projects, experi- 
ments, gun sights, and more. Requires 
3-4 vdc, so you can run if on AA 
batteries!. $35.00 


are included. The light won't burn out because it is an 
your choice of five incredible bright colors. Great t for home or office 
use, popular with i fire and rescue professionals, rotechnicians, stage Ss! as 
ers, and dimly lit restaurant patrons. PHOT ON I microlights include a 
keyring and come in ruby red ($13.50), amber yellow ( 50), sapphire blue 
(617.50), diamond white ($17.50), and emerald qreen ($17.50). Teudes two 
If fe 2016 lithium batteries. 


OLAEK LICHT 


$9.95 
A great compact ultra-violet unit that operates on 115 VAC or 12 VDC. 
Illuminate your glow-in-the-dark T-shirt, stars on your ceiling, or white 
clothing. Try lighting your icra detecting invisible ink, finding 
conterfeit bills, and more. Neat item for rock hounds too! Approx. 
7"x2"x3" (black light tube approximately 5" long) 


16V 1.4A flexible solar panel 
with fresnel lens 
$135.00* 


ideal for charging batteries, emergency power, and 
everything else under the sun you've been dreaming of! 
The panel measures about 16.5" x 50” and is enclosed 
with sealed fiberglass for weatherproofing. 


ELECTRONICS, INi 
8123 PAGE BLVD 
ST. LOUIS, MO 63130 
(314)427-6116 


9222 CHESAPEAKE DR. 
SAN DIEGO, CA 92123 
(619)279-6802 


2525 FEDERAL BLVD. 
DENVER, CO 80211 
(303)458-6444 
MAIL ORDERS CALL 
TOLL-FREE 

1-800-669-5810 


FAX ORDERS (314)427-3147 


“mailorder customers please add $10.00 for shipping/ 
handling on this item. 


THE FINE PRINT ; PRICES SUBJECT TO CHANGE WITHOUT NOTICE * GATEWAY 
1S NOT RESPONSIBLE FOR PRINTING ERRORS * MASTERCARD, VISA 
AND DISCOVER ACCEPTED * YES, WE'LL TAKE YOUR CHECK -- 
SORRY, NO C.0.D.s * $10 MERCHANDISE MINIMUM ON MAIL 
ORDERS * SUPPLY OF SOME ITEMS IS LIMITED * PRICES DO NOT 
INCLUDE SHIPPING * UPS GROUND SHIPPING/HANDUNG WITHIN 
THE CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL AMOUNTS 
ARE NOTED)...$4.25 FOR THE FIRST ITEM, $0.50 FOR EACH 
ADDITIONAL ITEM. RESTOCKING CHARGE MAY BE ASSESSED ON 
Ee RETURNED ITEMS. Reality ts for those who lack imagination. 
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CNC COMPLETE from 1K. Write: motiv- 
ity, Attn. Pam, PO Box 428, Rocklin, CA 
95677. Call 916-349-8757. Info/pictures 
at www.motivityusa.com A great place 
to buy CNC. 


PLANS — KITS — 


SCHEMATICS 


HOBBY CATALOG: Broadcasting and 
nS transmitters, ampli- 
fiers, antennas. Start your own radio 
station books. Audio, TV, ham, CB, sur- 
veillance, science projects, and more. 
PAN-COM international, Box 130-V, 
Paradise, CA 95967. www.panaxis.com 


Synthesized 
FM Stereo 
Transmitter |. 


Microprocessor controlied for easy programming us 
is rock solid all the time - j 


Tunable FM 


Stereo 


Transmitter 


A lower cost alternative to our high performance transmitters. 
Offers great value, tunable over the 88-108 MHz FM broadcast 
band, plenty of power and our manual goes into 
ing aspects of antennas, transmitting range and 
regulations. Connects to a 
and you're on-the-air, you'll 


whip antenna set for a nice finished look. 


RF Power 
Booster 
Amplifier 


Add some serious muscle to your 


, boost power up to 1 watt over a frequency range of 100 
Karl over 000 MH Use as a lab i ae fo dal 
lus foreign users employ the LPA-1 to boost the power of 
lereo transmitters, Seager radio service through an 
wired: 12 to 15 volts DC at 250mA, gain of 

38dB at 10 MHz, 10 dB at 1000 MHz. For a neat, professionally 


ir FM 
entire town, Power 


finished look, add the optional matching case set. 


LPA-1, Power Booster Amplifier 
CLPA, Matching Case Set for LPA-1 
LPA-{WT, Fully Wired LPA1 with 


Micro FM 


Wireless Mike 


World's smallest FM transmitter. Size of a sugar cube! Uses 


SMT (Surface Mount Technology) devices and mini electret con- 


denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow for any errors or 
mishaps-build it carefully and you've got extra SMT parts to 
build another! Audio quality and pick-up is unbelievable, trans- 
mission range up to 300 feet, tunable to anywhere in standard 
FM band 88 10108 MHz. 7/8"w x 3/8"h x 3/4"h. 


FM-5 Micro FM Wireless Mike 


Crystal 
Controlled 
Wireless 
Mike 


Super stable, drift free, not affected by temperature, metal or your 


body! uency is set by a crystal in the 2 meter Ham band of 


146.535 MHz, easily picked up on any scanner radio or 2 meter 
ere in the 140 to 


<a Changing the crystal to put frequency 
160 MHz range-crystals cost only five or six dollars, Sensitive 
electret condensor mike picks up whispers anywhere in a room 


and transmit up to 1/4 mile. Powered by 3 volt Lithium or pair of 
watch batteries which are included. Uses the latest in SMT sur- 
face mount parts and we even include a few extras in case you 
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at detail outlin- 
FCC rules a 
cassette deck, CD player or mixer 
amazed at the exceptional audio 
quality! Runs on internal 9V battery or extemal power from 5 to 15 
VDC, or optional 120 VAC adapter. Add our matching case and 


200+ ELECTRONIC PROJECTS. Build 

for pleasure or make 100% (or more) 
profits reselling printed plans. Loose 55¢ 
stamp for catalog & dealer info. MATCO- 

a POB 509, ROSEVILLE, Mi 48066- 
509. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769- 
1084. 


ELECTRONIC KITS, projects and sup- 
plies for prototyping, designing or hobby. 
Call 1-888-GO-4-KITS for catalogs or 
send $3 to Quality Kits, 49 McMichael 
St., Kingston, ON., K7M_  1MB8. 
http://www.qkits.com 


| eT |: 
adio Transmitter 


leges find the FV-100 to be the answer to ther 
too. No one offers ail these fealures at ths price! Ki 
antenna and 120 VAC supply. 


Dew re pv res pen ce _— | 
exported. 


bled wih one power, for miles of 
version can only be shipped outside the 

ied by a sgned staternent that the unt wil be 
FM-100, Professional FM Stereo Transmitter Kit___._$299.95 
FM-100WT, Fully Wired High Power FM-100..... $429.95 


Ramsey AM radio transmitters operate in the standard AM 
broadcast band and are easily set to any clear channel in your 
area. Our AM-25, ‘pro’ version, fully s ized transmitter 


AM-25 Professional AM Transmitter 
AM-1 level AM Radio Transmitter 
Cam Hatching Case Set or All 


Tone- 
Grabber 
Touch Tone 
Decoder / - 
Reader _feeawaen 


codes, anywhere touch-tones are used, your TG-1 will decode 
and store any number it hears. A simple hook-up to any radio 
speaker or phone line is ail that is required, and since the TG- 
1 uses a central office quality decoder and microprocessor, it 
will decode digits at virtually any speed! A 256 digit non- 
volatile memory stores numbers for 100 years - even with the 
power tumed off, and an 8 digit LED display allows you to 
scroll through anywhere in memory. To make It easy to pick 
out numbers and codes, a dash Is inserted between any 
group or set of numbers that were decoded more than 2 sec- 
onds apart. The TG-1 runs from any 7 to 15 volt DC power 
source and is both voltage regulated and crystal controlled for 
the ultimate in stability. For stand-alone use add our matching 
case set for a clean, professionally finished project. We have 
a TG-1 connected up here at the Ramsey factory on the FM 
radio. It’s fun to see the phone numbers that are dialed on the 
moming radio show! Although the TG-1 requires less than an 
evening to assemble (and is fun to build, too!), we offer the 
TG-1 fully wired and tested in matching case for a special 
price. 


TG-1, Tone Grabber Kit $89.95 
CTG, Matching Case Set for TG-1 Kit_____ $14.95 
TG-1WT, Fully Wired Tone Grabber with Case_.___ $149.95 


ACI25, 12 Volt DC Wall Plug Adapter___ $995 


Write in 94 on Reader Service Card. 


BROADCAST FARTHER! 75-110MHz 
amplifier connects to stereo transmitters. 
Produces 2-15 watts. Requires 50- 
150mW drive. Complete plans with part 
source and antenna information only $14 
+ $2 S&H. Progressive Concepts, PO 
Box 586, Streamwood, IL 60107. 630- 
736-9822. 


The Cube 
World’s 
Smallest TV 
Transmitter 


uals law enforcement models that cost hundreds 
juxe model includes sound using a sensitive 


Camera 
interface 
Board 


Here's a nifty little kit that eases hook-up of your CCD 
camera to any video monitor, VCR or video 

input TV set. The board provides a voltage regulated 

and filtered source to power the camera (CCD Cameras 
require a stable source of power for best operation), 

sensitive electret condensor mike for sound pick- 
up and RCA Phono jacks for both audio and video out- 
puts. Runs on 11 - 20 VDC 


4.95 


Cameras 
If you're looking for a good 
stop right here! Ou ho be pe J e 
right here! Our cameras use top japanese 
Class R'ceo arrays, not the off-spec arrays that are 
found on ean ar cameras. You see, the Japanese 
suppliers grade the CCDs at manufacture and some 
manufacturers end up with the off-grade chips due to 
either cost constraints or lack prep ‘clout’. These 
cameras have nice clean fields and excellent light sen- 
sitivity, you'll really see the difference, and if you want 
to see in the dark, these are super IR (Infra-Red) sensi- 
tive! Available with Wide-a 80") or super slim Pin- 
hole style lens. Both run on 9 VDC and produce stan- 
dard 1 volt p-p video. Add one of our transmitter units 
for wireless transmission to any TV set, or add our 
Interface board (below) for Audio sound pick-up and 
direct wire connection to any Video monitor or 
video/audio input jacks. Fully assembled. 


CCOWA-2 CCD Camera, wide-angle lens_.___ $90.95 
CCDPH-2 CCD Camera, slim fit pin-hole lens.__$99.95 
eh ey) k) 


Call for our Free Catalog ! 


RAMSEY ELECTRONICS, INC. 
793 Canning Parkway 
Victor, NY 14564 


Order Toll-free: 1-800-446-2295 


Sorry, no tech info umber 


Technical Info, Order Status 
Call Factory direct: (716) 924-4560 


www.ramseyelectronics.com 


DIUCBYER 
I 


ORDERING INFO: Satetecton Guaranioed. Examine for 10 days, cot pleased, 
fretum in ongnal form for rehund. Add $6 96 for shaping. nanding and surance. 
Orders under $20, add $3.00. NY residents add 7% sates tex. Somy, no CODs. 
Foreign orders, add 20% for surlace mal or use credit card and spectly shipping 
mathod 


3000+ REVERSE engineered commer- 
cial device schematics in 21 catalogs for 
sale, including automotive, computer, 
medical, detectors, cable and satellite, 
videogames, etc. Excellent for techni- 
cians working on oddball stuff, or those 
just curious how things work. Send 4 
STAMPS for list of catalogs and totally 
tubular instructions. BOMARC SER- 
VICES, Box 1113, Casper, WY 82602. 
307-234-3488 rollo@trib.com 


HEATH COMPANY is selling photo- 
copies of most Heathkit manuals. Only 
authorized source for copyright manuals. 
Phone: 616-925-5899, 8-4 ET. 


BUILD THE MENDOCINO MOTOR. This 
fascinating device is a solar powered, 
magnetically levitated motor. It will 
delight and amaze you and your friends. 
The 27 page plans book includes a list of 
parts suppliers. The motor uses readily 
available parts. Plans are $15 plus $2.50 
S&H. Write to: St. Elmo’s Fire, PO Box 
141, Stow, MA 01775. E-Mail: tev@gen 
rad.com 


——os 


FREE BUILD-it-yourself tutorials for PC 
interfacing (robotics, hardware enthusi- 
asts, home automation). Applications: 
DC, stepper motors, sensors, ADC, DAC, 
IR, relays. Complete schematics, art- 
work, parts, lists. Cheap PCBs, kits, 
assembled units available. http:/Awww 
eee E-Mail: paul@cs.colum 
ja.edu 


TEST EQUIPMENT kits. If you liked 
Heathkit, you will love Eesaeg 3 


Systems, 4 Prospect Pl., Torrington, 
06790. 


BUILD A radar jammer out of your old 
radar detector. No electronic knowledge 
needed, Call 24 hr. for easy step-by-step 
plans. “GUARANTEED.” New from 
“Image Master Publishing” 1-800-295- 
0953. Only $9.95, $2.50 : 


a" 
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CIRCUIT BOARDS. Single sided. No 
minimum. No set-up fees. No hidden 
costs. No per hole charge, up to 1,000 
holes per panel. Complete price list avail- 
able. Circuit Design, PO Box 5415, 
Central Point, OR 97502, 541-664-7904. 
Phone or Fax. http://www.cdsnet.net 
/Business/circuits/ 


SURVEILLANCE TRANSMITTER 
SCHEMATICS! FM band- 2 telephone 
and 3 room transmitters constructed 
using Radio Shack parts with their num- 
bers given. One telephone and two room 
transmitters are tunable from 65 to 
305MHz, and constructed with listed 
supply house parts. PC board patterns 
resented. PRICE: $25 + S&H $2. For 
immediate abe dated with money 
order. SHEFFIELD ELECTRONICS CO., 
PO Box 377940-E, Chicago, IL 60637- 
7940. Tel: 773-324-2196. http://www 
.adnetmk.com/sheffield 


MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


CRYSTAL RADIO kit $1.99: earphone 
included, short-wave converter kit 
$2.99, metal detector kit $2.99 and more. 
Picture catalog: www.Nmart.com 


ea 


PC BOARDS sin 
a 808-949- 
3959 fax 


DATA ACQUISITION 12 bit, bipolar, 
eight channel analog to digital converter 
module with I/O for your PC parallel port. 
Bare PCB $15, kit $65 or assembled 
$85. Embedded Acquisition Systems, 
http://www. hooked.net/~jfong 


SHORTCUT PROJECT CONSTRUC- 
TION TIMES with quickest_protoboards 
available, 18-40 pin PIC/STAMP/other 
CPUs supported. Also, PIC monitor and 
RS-232 instrumentation chips/kits, pock- 
et testbench kit. Oricom Technologies, 
303-444-9776 www.sni.net/~oricom 


le-sided. Price list 
10 voice. 808-955- 


MANUALS — 


SCHEMATICS WANTED 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
ar bi 818-769-1002, FAX: 818-769- 


ARC5 MANUALS, prefer original manu- 
als. John Broussard, 312 Guilbeau, 
Breaux Bridge, LA 70517. 


MISCELLANEOUS 
ELECTRONICS FOR SALE 


HIGH QUALITY TOOLS AND STAIN- 
LESS STEEL HARDWARE. European 
and American screwdrivers, nut- 
drivers, pliers, hex- keys, balidrivers, 
and more! Wiha, Bondhus, and 
Knipex. Stainless cap _ screws, 
machine screws, nuts, washers, U- 
bolts, and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, Fair 
Haven, NJ 07704. Telephone or fax 
732-758-8388. E-Mail: sy as Bt 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS- 
Lisi 818-769-1002, FAX 818-769- 
1084. 


RF FERRITE and iron powder cores. 
Free catalog. Palomar Engineers, PO 
Box 462222, Escondido, CA 92046, 760- 
747-3343. Palomar@compuserve.com 


ELECTRONIC PARTS - LOW PRICES! 
Phone, fax, E-Mail for free catalog. 
Hoffman Industries, 853 Dundee Ave., 
Elgin, IL 60120, Ph: 847-622-8201, Fax: 
847-622-8202, Toll free: 1-888-311-4248, 
E-Mail: hoffind@aol.com Visit our Web 
Site & browse our On Line catalog: 
www.hoffind.com 


ur } 


FREE FLYER on cable TV, phones, cred- 
it cards info, schematics, project boards, 
other misc. items. Bill 1-800-879-9657. 


NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, 
and high voltage components and 
equipment. Guaranteed quality at rea- 
sonable cost. OE Technologies, Box 703, 
La Madera, NM 87539. Ph: 505-583- 
2482, Fax: 505-583-9190, E-Mail: 
oetech@newmexico.com 
http://www.cetech.com 


RADAR GUNS: MPH Industries, model 
K-55. Displays your speed & target 
speed. Comes w/case & instructions. 
Only $300, 1-800-539-2859. 


NEW, USED, and “as is” Radio Shack 
items. Software, 
books, parts for 

and B Ente: 
Baltimore, M 


inters, computers, 
cars, etc. Free list. B 
rises, 208 S. Pulaski St, 
21223. 410-566-5388. 


EMPLOYEE/NANNY SURVEILLANCE: 
Undetectable wireless audio/video cam- 
era in clock/radio. ABSOLUTELY THE 
LOWEST PRICE! ee avail- 
able! CALL 1-800-81 7 SURVEIL- 
LANCE SPECIALISTS. 


ACE COMPUTERS 


(800) ACE- o330 


www.acecomput 


Home Office Pro 

* Intel 430TX/440LX/BX Chipset w/512K Cache 

© 64 Megs SDRAM 

© 32X Speed CD-ROM Drive, Multimedia compatible 

© 6.4 GB UDMA Hard Drive/1.44M Drive r 

© 56KB Fax/Modem with X2 Technology 

* Diamond 3D Video PCI/AGP wi4M RAM 

* Goldstar 17” SVGA Monitor - Flatscreen! n 

© Sound Blaster 64 Plug&Play with SubwooterSpeakers 

* Microsoft Ergonomic Style Mouse/ 104 Keyboard 

® Mini-Tower Case wi6 Bays 

© Airmedia Wireless Internet Antenna 

* Microsoft Win 95 or Windows NT 4.0 (Add $99) 
| Siice37| Professional 
*P166MMX-$1549 
*P200MMX-$1579 
*P233MMX- $1649 
*P2-233-$1749 


*P2-266-$1799 
*P2-300-$1849 
*P2-333-$2049 
*P2-400-$2399 


VISIONMASTER" 
HUGE PRICE DROPS! Prams 


Our 15th Year 
ers.com 


(847) 952-6901 FAX 
1425 East Algonquin Road 


Arlington Hts, IL ae 


Dreamedia Station  Mam,'C: 


ipset w 
* 64 Megs SDRAM memory 

® Creative Labs DVD-2 ROM Drive 

© 9.1 GB 7200RPM Hard Drive/1.44M FDD 

* 56KB Fax/Modem with X2 Technology 

® Matrox Millenium |I(AGP) wi8M WRAM on board 

© 17” liyama Visionmaster Pro w/0.25 Pitch 

* Genuine Sound Blaster 64 AWE wiSubwoofer Spkrs 
® Microsoft Ergonomic Style Mouse/104 Keyboard 

© Industrial Mid-Tower Case with 8 Bays 

* Airmedia Wireless Internet Antenna 

* Microsoft Win 95 or Windows NT 4.0 (Add $99) 
*Add Professional Only $199!! 
*P200MMX-$2699 *P2-300-$2949 
*P233MMX-$2749 *P2-333-$3099 
*P2-233-$2799 *P2-350-$3299 
*P2-266-$2849 *P2-400-$3449 


Microdyne NE2000 - ISA Cena Wanart Card 

Microdyne Home Gaming Kit (2 Cards, Coax Cable) 

Microdyne NE2500 - ISA Twisted Pair Network Card 

Microdyne NE2500 - ISA Combo Network Card 

3Com Etherlink Ill - ISA Combo Network Card 

Microdyne NE2500 - ISA Combo 5 Pack 

Microdyne NE5500 - PC! Twisted Pair Network Card 

cots NE5500 - PCi Twisted Pair 5 Pack 

SMC Et 

3COM Etherlink XL - PC! Twisted Pair Ethernet Card 

SMC Etherpower - PCI Combo Ethernet Card 

Microdyne NE5500 - PC} Combo Network Card 

Microdyne NE5S00 - PCI Combo 5 Pack 

3COM Etherlink XL - PC Combo Ethernet Card 

SMC Etherpower Ii - 10/100 PCI Ethernet Card 

3COM Etherlink XL - 10/100 PCI Ethernet Card 

Intel Etherexpress Pro - 10/100 PCI Ethernet Card 

Intel Etherexpress Pro - 10/100 PC! 5 Pack 
Network Concentrators 

Asante 

Bay Netgear 8 Port/16 Port Hub $79] 

SMC EtherEZ Hub 8 Port Desktop/16 Port Rackmount $139/$379 


wooe 
ooo 
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herpower - Twisted Pair Ethernet Card 


as 
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wn eooo 
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=> 


ubs 
‘ort FriendlyHu 


perstack 12 rout Rackmountable | Hub 


| Memory/ ae OfficeConnect 8 Port Hub 
_3 Pin_SIMM Modules 


re x9 SIMMI/SIPP $8/$10 


uscesnmesarnd ot or Dot Pitch, oo 1280 x 1024 
Visionmaster 861 Dot, 1600 x 1280,0 ; 

+ vn Visionmaster 9017E, 0.25 AG - Pe kaere talon S07 72 Pin SIMM Modules 
liyama Visionmaster 450 - 19" Monitor - 0.26 Pitch - PC World Best Buy MN ity $12/$12/5: 
liyama Visionmaster 8721, 21" Monitor, 1800 x 1440 Resolution 8M NonParity/EDO/Parity $16/$15/$29 
liyama Visionmaster 9221E, 21" Diamondtron, 1800 x 1440 Resolution 


$23 


2.14 Gig Seagate, 12 ms access 
. 14 Gig Western Digital, 10 ms access 
2.14 Gig Quantum Fireball Ultra DMA, 9 ms 


ama Visionmaster Prote 36 CM LCD Monitor. Incredible Screen 32M NonParity/EDO/Parity$49/$45/$59 2.55 Gig Maxtor Diamondmax, 9 ms access 
gaplu: Non-Interlaced 0. 84M EDO: $149/$179 lestern Digital, 11 ms access 
Meenchie 15° Non-Interlaced 0. 28 Dot Pitch DIMM M dul a Seettun F Medalist Ultra DMA, 10 ms 
SOLAR-POWERED FAN HAT. Baseball Sony Multiscan 15sf Trinitron, Digital odules 
hat with solar powered fan. Great for KDS VS-7 17” Non-linterlaced 0.28 Dot Pitch, 1280 x 1024 ; 1 
type p Megaplus 17" Non-Interlaced, 0.28 Dot Pitch, 1280 x 1024 SDRAM 10 ns/PC100 $391 $50 
sports fans, golfers, etc. Available in red Goldstar 17” Non-Interlaced, 0.26 Dot Pitch, 1600 x 1280 64M SDRAM 10 ns/PC100 $79/ $129 
or blue. $19 plus $2.00 shipping. CA res- KDS VS-9 17" Non-Interlaced 0.26 Dot Pitch, 1600 x 1280 128M SDRAM 10 ns/PC100 $159/ $219 
idents add 7.75% sales tax. Panasonic $70, 0.27 Pitch, 3 Year warranty-1 Year onsite! ‘ A 
Visa/MC/Disc/Amex OK. H.T. Orr NEC Multisync XV17+ 0.25 Dot Pitch, CromaClear, Digital 


KDS VS-19 19" SVGA 0.26 Dot Pitch, Excellent 
MAG Innovision MX-21F, 0.28 FST 

NEC Multisync P1150, 0.28 Dot Pitch 

Sony SPD300 SFT, 0.25 AG, Trinitron Tube 


WSO 


Motherboards for 


Pentium®Processors 

BCM 575 ATIS50 ATX-4301X,P75-233PC! wi512K,DIMM 
yan Tomeat , Single/Dual CPU, wi8 SIMMs,512K $149/3159Hre 

Tyan Turbo-2 ATIATX, Intel 430TX wi6 SIMM/2 DIMM 512K $139 

SuperMicro PSS5MMS98-Intel 430TX, 512K $149 

ASUS TX97/TX97E, AT-430TX,P75-233 PCI wi512K $149 


BCM 600 - 150- 200 Miz, Intel ‘A40FX Chipset, PCIIISA $199 
Supermicro ,AT or ATX 150-200, Intel 440FX, PCI/ISA $219 
Tyan Titan Pro - Single/Dual processor PCI/ISA, AT or ATX $209/$279 
Intel PR440FX - Dual Pro, UW SCSI,10/100 LAN, Audio, ATX $449 


Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1- 
800-377-2023, FAX 714-993-6216. 


ELECTRON TUBES: All types bought 
and sold. Daily Electronics, B-6 10914 
NE 39th St., Vancouver, WA 98682. 1- 
800-346-6667, 360-896-5476 FAX. 


i A eee Medan ia OMA, 9 ms 
ig Seagate Medalist Pro 7200 RPM 
ig Maxtor Diamondmax, 9 ms 


SCS22 Daves 
iB Quantum Fireball Ultra SCSI, 9 ms 
B Quantum Atlas Ultra Wide, 9 ms 

.2 GB Quantum Fireball Ultra SCSI, 9 ms 
Mi EIDE neonoee Bee 4.99 GB Quantum Fireball Ultra SCSI, 9 ms $ 269.99 
itsumi me 180.90 GB Quantum Viking Ultra Wide SCSI2, 8 ms — $ 249.99 
$109.99 sa Seagate Barracuda Ultra/Ultra Wide, 7.9 ms$469/$479 

16 

AG 


PH at a ah ne edad Ht OS SE 


$329.99 


$ 199.99 
$ 199.99 
$ 249.99 


$109 


$229.99 B Quantum Fireball Ultra SCSI, 9 ms $ 349.99 
$249.99 B Micropolis Tomahawk Ultra SCSI2, 8 ms$399.99 
B Micropolis Tomahawk UW SCSI2 
Gig Seagate Barracuda Ultra2 Wide 7.9 ms 
1 Gig IBM Deskstar Ultra Wide 7 ms 
Gig — — sted soa 
8 al ] p 


$439.99 
$ 749.99 
$ 729.99 


Creative Labs DVD2 Encore Kit 
Modems 
56K X2 Compatible with Voice $69 
of USR Sportster 56K int/Ext $119/$149 
USR 56K Courier int/Ext $175/$205 
Diamond Supra 56K V.90 Int/Ext$79 | $109 


LX Chipset, g 
BM OS440BX. Intel 440BX Chipset, PCI/SAIAGP/DIMMSs, ATX = $178 
Intel AL440LX - Intel 440LX, PCIJISA/AGP/DIMMs,Audio,ATX $ 159 
Intel SE440BX - Intel 440BX, PCI/ISAIAGP/DIMMs, Audio, ATX $ 189 
Asus P2L97/P2L97S - Intel 440LX, PCI/ISAJAGP, ATX, SCSI $179/$2 
Supermicro P6SLS/DLS-440LX, Single/Dual P2,2940UW SCSI $249/$349 
Supermicro PESBS/DBS-440BX, Single/Dual P2,3940UW SCSI $349/$449 
Soltek SLE1B-440LX, PCI/AGP/ISA-AT FORM, SIMM/DIMMI! $ 178 Sound Cards 
Soltek SLE7AC | SL67A - 440BX - With/Without SCSI2_ $259) $159 Ensonig PCI 30 Soun 
Closeout boards for the Pentium® Processor Diamond Monster Sound § MX80 
Tyan Tomcat l/l! - Intel 430HX, Single or Dual Processor $99/$129 i Creative Sound Blaster 16 PNP 
Tyan Titan Ill/Titan VX - Intel 430FX/VX, 256K Cache $79 [Creative Sound Blaster 64 Value 
Iwill Triton with onboard Adaptec Wide SCSI2 $ 189 | Creative Sound Blaster 64 Gold 


~ ae ——— 
ANAHEIM WIRE PRODUCTS. DIS- 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
ih imary wire, GXL, SXL, Plenum cable, 
e 


Trident PCI math 2M DRAM | AGP with 4M 

Diamond Stealth 3D, 2M/4M DRAM PCI 

ATI Video Xpression 2M PCI 

Diamond Monster 3D |-8M/12M 3DFX VooDoo2 Chipset $720/9299 
Matrox Mystique 220 PCI with 4M RAM $99 

Matrox Millenium Il PCI/AGP 4M/8BM WRAM $149/$199 
Matrox Millenium |! Rainbow Runner/TV Tuner $199/$99 
ATI Xpert @ Work/Xpert @ Play AGP 4M (8M +$50) $99/$129 
Diamond Viper 330 Pro AGP with 4M RAM $99 

ATI All in Wonder Pro PCI/AGP 4M/8M $219/$269 


“We accept ail major credit cards. We accept Fortune 1000, Government, and Educational Institution Purchase Orders. We respond to invitations for governmental and educational open bids. 
Business leasing available to qualified applicants, Prices, appearance, and specifications subject to change without notice. 17° monitors are 15.9" VIS or better, 19° monitors are 18.0° VIS or better. 
Certain models may include upgraded components. All custom configurations are available. 15% restocking fee on retums of custom-built systems, 30 day retum policy does not include shipping 
charges, incurred damages, or service charges. All returns must include original packaging, accessories, and documentation in as-new condition. eer reed be manufacturerd by third parties 
Viewable sizes of monitors vary. The Intel inside logo and Pentium are registered trademarks of the Intel Corporation. Prices valid when ordered with th 
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Delivering Power and Performance for Less Since 1983 www.acecomputers.com 
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fion wire, Multi-conductor cable, 
Irradiated PVC, SO-CORD, Mil-Spec 
wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubi Cable ties, Connectors. If inter- 
mated: please call 1-800-626-7540, FAX: 
714-771-5043. Visa/MC/Amex. SEE US 
ON THE INTERNET: hittp://www.ana 
heimwire.com OR E-Mail: info@ana 
heimwire.com 


SOLAR PANELS, old radios, transmitter 
& high voltage parts, tubes, 60’s stuff 
and more. Automatic markdown! 
Picture, on-line catalog: www.Nmart.com 


$49.99 
$89.99 
$39.99 
$69.99 
$169.99 


deemed suitable to the publisher. 
sense and good judgem: 


BR Questions & Answers 


blems of a technical nature. All 
answers are submitted by readers and NO ) 
any answer printed in oe may require varying degrees of technical experience and should only be attempted by qualified individuals. Always use common 


QUESTIONS 


| have a Samsung microwave 
with a clock display. The clock is 
always 15 to 20 seconds ahead of 
time, no matter how assiduously | set 
it or how many seconds | try to 
retard it when | set it. | have to set 
the clock practically everyday. 
Is the clock getting some sort of 
clock signal off the AC line? 
7981 Paul Mendelowitz 
Redwood City, CA 


| would like to add a circuit (hope- 
fully a small compact unit) to an older 
model portable gas-driven generator 
that would keep the 115-volt output 
stable. 

As it is now, the voltage output 
varies widely depending on the cur- 
rent drawn, such as is drawn by an 
electric handsaw. 
7982 Melvin S. Fisher 

Lebanon, PA 


| have a photocell electronic 
relay kit #KT-133-A sold by the long- 
gone Lafayette Electronics Mfg. Corp. 
The instructions and schematic 
were apparently omitted. I'm unable 
to assemble without help from a 

good- hearted reader. 
7983 Albert Coppola 
Horseheads, NY 


I'm just getting into CB and want- 
ed to know if someone has a 
schematic or plans for a "roger 
beep" for microphones available? 

| hear a lot of people on the radio 
have one, At the end of transmission 
there is a beep about 1.8K tone 
burst. 
7984 Derek Rodgers 
Corpus Christi, TX 


How can | make a very simple 
continuous AM transmitter with 
about six components? 

7985 Jose Antonio Noda 
via Internet 


Some years ago (while Heathkit 
was still in business), | purchased one 
of their digital alarm clocks model 
GC-1107 in kit form. The clock has 
been operating excellently for quite a 
few years until two nights ago. 

We had a power outage, a rare 
occurrence here, and apparently it 
affected the clock. All functions work 
perfectly, except it will no longer keep 
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time. It appears to have lost use of 
the 60 Hz input. 

While all other parts, ICs, and 
other components are listed with 
their commercial equivalents, the pri- 
mary integrated circuit (IC-1) has 
only Heathkit’s house number (443- 
848) and the symbol of the manufac- 
turer which appears to be something 
that resembles the mathematical 
“approximate” of two tildes, one 
above the other. 

| am not sure which company 
that belongs to since | retired from 
CB radio repair some 10 years ago. | 
no longer have the resources to 
trace the maker or the commercial 
part number for IC-1. 

The part is a 40-pin chip that dri- 
ves a plasma-type display. Since the 
part is a plug-in device, | think if | could 
locate a commercial substitute for 
IC-1, | probably could put the clock 
back in service with a minimum 
amount of fuss. 

| would appreciate hearing from 
anyone who might have data con- 
cerning this chip along with a com- 
mercial source. 
7986 Alfred Kohiberg, Jr. 
New Carrollton, MD 


I'd like to make a circuit that 
would control 50 LEDs which would 
be activated by a numbers pad. 

If | want the LED in the number 
one position on, | would type 1 or 01 
on the numerical pad and it would 
light that LED. 
7987 Salvatore Licata 


Brooklyn, NY 


| am restricted from using an 
outside antenna, so | was wondering 
about using two mobile whips mount- 
ed horizontally and joined at their 
feed points as sort of an indoor 
dipole. 

My question is: how should they 
be connected? (A) To each other, 
and (b) to the transceiver (ICOM 
IC706)? 

Ohms Law suggests that with 
the whips in parallel, the input imped- 
ance would be around 25 ohms. 
Connected in series, one whip might 
act as a ground plane for the other, 
but | can only guess what the input 
impedance would be. 

| have an ICOM AT 180 antenna 
tuner which might help to provide a 
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match. | tried to sketch the possibili- 
ties as they occurred to me. Any sug- 
gestions would be most welcome. Of 
course, if the whole idea is ridiculous 
I'd like to know that too! 
7988 


H. Neill 
Ontario, Canada 


| recently purchased a well- 
known brand RF signal generator 
that goes to 512 MHz. The vendor 
offers an external frequency doubler 
(to 1024 MHz), but | would like to 
construct my own. 

| believe it involves microwave 
diodes and fullwave rectification, but | 
am not sure. 

Can anyone tell me if I'm on the 
right track or better still, provide an 
actual circuit? 
7989 R. Chatfield 
Tucson, AZ 


| am interested in detecting 60 
Hz power lines, especially buried 
ones. 

The power lines may or may not 
be carrying current, although typical- 
ly they will. Any circuit ideas or sug- 
gestions of products that acheive 
this, or websites that cover this topic 
are gratefully accepted. 

79810 Gus Calabrese 
Denver, CO 


| have been working on my first 
serious robot project and trying to 
decide what kind of sensors to use. 

| picked the method of a sonar 
collision avoidance detector. | 
searched quite thoroughly in the 
robot books | own and the ones at 
the public library, and couldn't find a 
schematic or source. Some catalogs 
have them, but the units are too 
expensive. 

Where can | find a schematic or 
a low-priced source? 
79811 Kirk Olson 
Eau Claire, WI 


| have succeeded in building a 
temperature controller that plugs 
directly into a PC's printer port. The 
program works perfectly when con- 
nected up to my desktop 386DX. 

However, when connected to my 
Toshiba 500CS laptop, | can no 
longer read the bits coming from the 
PCR, the “printer command register” 
— the technique used on my 386, 
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out-porting 04 [in hex) doesn't seem 
to work on the Toshiba. 

Does anybody have Toshiba-spe- 
cific data on how | can send a soft- 
ware command so that my PCR will 
accept external inputs to the PC? 
79812 Thomas Raymond Ng 

via Internet 


ANSWERS 


ANSWER TO #69871 - JUNE 1998 
There are two. different 

approaches to prevent a PiR-operat- 

ed light from staying on forever after 


a momentary power interruption. 

A couple of years ago, | pur- 
chased (for about $15.00, | believe) 
a flood light unit at a local Lowe's 
home improvement center. It took a 
lot of searching and opening of boxes 
to read the detailed description of 
available units until | found one that 
operates just as you describe, except 
that at daybreak, the photocell turns 
off the light and returns the unit to 
automatic PIR actuation. 

If you cannot wait for daylight 
until the light turns itself off, there is 
a more elegant and versatile solution 
based on line-carrier devices. 

PiR-activated flood lights are 
available on special order from Radio 
Shack under the “Plug-n-Power" label, 
an alarm dealer, or from some home 
improvement centers as a device 
manufactured by X-10 and sold 
under various labels. 

These do not use a power inter- 
rupt to turn on permanently and, 
therefore, will not latch on in case of 
a brief power failure. 

To turn them on manually, you'll 
need to add a separate controller 
that can be plugged into any outlet in 
the house wiring to send signals over 
house wiring to the X-10 device. 

The cost of the flood light unit is 
about $50.00, depending on manu- 
facturer, and the cost of the manual 
controller is under $15.00. 

Karl E. Katz 
York, PA 


ANSWER TO #6982 - JUNE 1998 

The substitution of silicon 
devices for Germanium, depending 
on the circuit, may work. However, 
the GE devices are generally found in 
audio type amplifiers. 

These devices have to be biased 
for either Class A or Class AB opera- 
tion. The biasing of the device is 
based on the base emitter junction 
drop. So simply changing the devices 
will yield distortion due to the fact 
that the amplifier is no longer biased 
to Class A or AB operation. 

Changes to the circuit will 
require determining what resistor 
actually provides the bias current for 
the transistor and adjusting the bias 
so the new device is in class A or AB 
mode. This will require a variable sig- 
nal source and a scope connected to 
compare the input to output, and to 
adjust the bias components for linear 
amplification. 

The best way is to put the input 
to the device on either the vertical or 
horizonal input and the output on the 
opposite input of the scope. As long 
as the levels are adjusted properly, 
the resultant display will be a 45- 
degree line on the scope if the line is 
straight and the input and output are 
linear. If it begins to curve or loop on 
either end, it is not linear. This can 
result from either too much drive to 
the device — driving it into saturation, 
or bias being set so it is not in Class 
A operation. 


Somewhere, | have seen replace- 
ment Si devices to replace the GE 
that is supposedly able to handle the 
difference in the bias situation. | have 
never had occasion to use them. | 
either obtain the original device 
(kinda difficult sometimes) or scrap 
the device and opt for newer technol- 
ogy. 

Ed Pruitt 
Keller, TX 


ANSWER TO #6983 - JUNE 1998 

There is a wealth of information 
about the Theremin on the Internet. 
A brief search turned up the following 
resources: 

Theremin schematics: http:// 
www.nashville.net/~theremin/ TBuild 
ing.html 

The Theremin Web Ring: http: 
/ /www.nashville.net/~theremin/ we 
bring.html 

A very simple Theremin 
schematic: http://www.coolidge.org 
/ Coolidge/tour/theremin.html 

A Theremin links page: http:// 
www.geocities.com/ Vienna/4611/ 
megalink.html 

Usenet Newsgroup: alt.music 
.makers.theremin 

A musical instrument quality 
Theremin will have one antenna to 
control pitch and one to control vol- 
ume. Hobby-type Theremins, such as 
the one at the Coolidge web site, 
have no ability to control the tone's 
volume. 

Depending on your skill level and 
expectations, you can choose from 
several schematics and designs that 
are presented on the nashville.net 
TBuilding page. 

Tim Godfrey 
via Internet 


ANSWER TO #6984 - JUNE 1998 

We run into this problem often 
and it can be caused by three things: 
{A} Blown ports in the LCD driver 
chip [you’re screwed!). (B) Broken 
traces between LCD panel and driver 
chip{s]; this you can usually be eye- 
balled and repaired if you're very 
careful and delicate. (C) By far the 
most common cause is oxidized rub- 
ber contacts in the zebra strip 
between the board pads and LCD 
panel. If these things break contact 
and are in the air for any length of 
time, they oxidize and form a slick 
patina coating which is non-conduct- 
ing. 

The LCD panel should have a 
metal frame around it which is fas- 
tened to the circuit board with sever- 
al tangs which go through said board 
and are twisted slightly to keep the 
frame in place. Untwist these tabs 
and remove the LCD panel and frame 
very, very carefully. The panel is thin, 
made of glass, and quite breakable! 
You should find one or more rectan- 
gular strips of what appears to be 
soft rubber around the perimeter of 
the panel. 

Upon close examination of these 


Go Wireless With Our Modules 


SILRX/TXM 


SILRX — $26.00 ea. 
TXM — $15.50 ea. 


The TXM and SILRX modules are a trans- 
mitter and receiver pair which can achieve a one- 
way radio data link-up to a distance of 200m 
over open ground, 

Both units are supplied in space-saving sin- 
gle-in-line packages and offer SAW controlled, 
wide band FM transmission/reception. 

The modules are particularly suited to bat- 

te! 


ry’ 5 
portable applica- 
tions where low 
power and small 
size are critical 
design criteria. 


RPC — $99.00 ea. 


The RPC module is an intelligent transceiv- 
er which enables a radio network link to be sim- 
ply implemented between a number of digital 
devices. The module combines an RF circuit 
with processorintensive low-level packet format- 

ting and 
recovery func- 
tionality, 
requiring only 
a simple 
antenna and 
5V supply to 
operate with a 
microcon- 
troller or a PC. 


TX2/RX2 


TX2 — $19.50 ea. 
RX2 — $38.50 ea. 


The TX2 and RX2 radio transmitter and receiver pair 
enable the simple implementation of a data link at up to 
40kbit/s at distances up to 75m in-building and 300m open 
ground. Both modules combine full screening with extensive 
internal filtering to ensure EMC compliance by minim 
spurious radiations and susceptibilities. The TX2 and RX2 
modules will suit one-to-one and multinode wireless links in 
applications including car and building security, EPOS and 
inventory tracking, remote industrial process monitoring, and 
computer networking. : 
Because of their small size ss 


both modules are ideal for 

use in portable, battery- 

powered applications such as 
hand-held 
terminals. 


BiM — $69.00 ea. 


The BiM module integrates a low-power 
UHF FM transmitter and matching superhet 
receiver together with data recovery and 
TX/RX change over circuits to provide a 
low-cost 
solution to 


. Lemos International Co., Inc. 
65 Southbridge Street, Auburn, MA 01501 
Phone (508) 798-5004 @ Fax (508) 798-4782 
www.lemosint.com @ lemosint@ma.ultranet.com 
All products available in either 418 or 433 MHz 
Write in 128 on Reader Service Card. 


strips, you will find that one or more 
of them are actually made up of alter- 
nate strips of clear and black rubber 
(thus the name “zebra strip"). These 
strips sit between the edge of the 
LCD panel and the gold plated con- 
tact pads of the circuit board and 
conduct data between these points. 
They have to make a good airtight 
seal to work properly, so they have to 
be clean and under a bit of pressure. 

First, try cleaning both edges of 
the zebra strips with a G-tip soaked in 
some sort of solvent such as rubbing 
alcohol, lacquer thinner, fingernail 
polish remover, etc. Clean the area of 
glass and the gold plated contacts on 
the board around the areas making 
contacts with these strips. Put the 
panel back on the board as it was 
and re-bend the metal tabs. The 
frame should be tight against the 
board in order to create pressure 
between the panel and contacts 
through the strips. 

If this doesn’t work, and it some- 
times isn't quite enough, remove the 
panel again and this time lightly sand 
the zebra strips with a fine grit sand- 
paper, such as 400 or 600 and re- 
assemble. We have found this will 
cure almost all problems of this type, 
and get all your pixels back! 

Warren Cook 
Bomarc Services 
Casper, WY 


ANSWER TO #6988 - JUNE 1998 
You didn't specify what kind of 


computer or what operating system 
you are running. | will make the most- 
likely assumption that you are run- 
ning Windows 95 on a Wintel box. 

It sounds like you don't want your 
computer to use the Energy Star 
power-saving features of the moni- 
tor, So you can see the screen saver. 
If that is the case, here is how you dis- 
able the power savings: 

In the Control Panel, double click 
on Display, and click on the Screen 
Saver tab. At the bottom of the tab 
there are two check-boxes for "Low 
Power Standby" and "shut off 
Monitor." Un-check them and click on 
OK, and then your monitor will stay 
active as long as the computer is run- 


ning. 
Tim Godfrey 


via Internet 


ANSWER TO #6985 - JUNE 1998 

Your question can be best 
answered by those who manufacture 
the transformer. Here are a few 
manufacturers that can help you 
decide which transformer is best for 
your application: 

Powertronics, 650-345-6800; 
Ulveco, Inc., 1-800-527-7042; 
Toroidal Corp. of Maryland, 1-800- 
274-5793; Advanced Componént 
Industries 1-800-841-0994; MCI 
Transformer Corp., 516-587- 
0510; Pico Electronics, 1-800- 
228-9747, 1-800-431-1064. 

Be professional and polite when 
you ask, and they will send you some 
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The RF Connection 

213 North Frederick Ave. 

Suite 11NV 

Gaithersburg, MD USA 

20877 : 
http://www.therfc.com/ 


Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 
UG-21D/U N Male for RG-213/214 


N Connectors for 9913/Fiexi4XL/9096 


UG-21B/9913.....$6.00 Pins Only......$1. 
UG-21D/9913.....$4.00 Extra Gasket... . 


Amphenol 83-1SP-1050 PL-259 
UG-176/U Reducer RG-59/8X . .25 or 5/$1.0C 
UG-175/U Reducer RG-58/58A .25 or 5/$1.00 
Silver Teflon PL-259/Gold Pin 

$1.00 or 10/$9.00 


MIL-Spec Coax Available (Teflon, PVC IIA) 


New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond II! Jacket 

S cixed sad iaschapessaneneseibeulseséea .BO/ft or $76.00/100ft 
Also New: 9092, RG8X with Type II Jacket 


Call for Specials of the Month 


Full Line of Audio Connectors for Icom, 
Kenwood, and Yaesu 


8 Pin Mike Female 

8 Pin Mike Male Panel 
13 Pin DIN for Kenwood 
8 Pin DIN for Icom 

8 Pin DIN for Kenwood 


Prices Do Not Include Shipping 


Orders 800/783-2666 
Info 301/840-5477 
FAX 301/869-3680 


Write in 125 on Reader Service Card, 


free catalogs. 

Many of the manufacturers offer 
support with custom designs or just 
choosing a suitable transformer. 

Chris 
Bieber, CA 


ANSWER TO #6986 - JUNE 1998 

The quartz crystal can be used 
as a resonant circuit in a modified 
Colpitts oscillator. 

Basically, this can be one tran- 
sistor with output (collector) con- 
nected back to the input (base) 
through the crystal. Add a few com- 
ponents for biasing and current limit- 
ing, and a capacitor as the output. 

The idea of immersing the crys- 


tal in water will probably not work. 
There is no way of separating the 
water from both sides of the crystal, 
so it becomes non-existant. The 
water would dampen the oscillations 
of the crystal, so if you could excite it, 
its frequency would likely be lower 
than expected. 

There were in the early days of 
radio some crystal holders that basi- 
Cally consisted of metal contacts on 
each side and a compression device 
like a small spring, to hold pressure 
on the crystal. Current technology 
deposits a thin metal on the surface 
and contacts this metal through a 
small spring clip at the edge. | still see 
the old crystal holder at ham radio 
swapfests, usually in an old coffee 
can and marked $10.00 each. The 
oldtimers would take the crystal out 
of the holder and adjust them by var- 
ious means like polishing the sur- 
faces, or rubbering them with a pen- 
cil eraser to get them to the desired 
frequency. 

| also have a frequency standard 
| built some 20 years ago that uses 
TTL ICs and a crystal. The crystal 
says 10 MHz is connected in a cou- 
ple of NOR gates of a chip, and the 
output is run to a 7490 decade 
counter, then the output of that goes 
to another 7490 decade counter. 
The resulting output is a squarewave 
on 10 MHz, and another one at 1 
MHz [the first divide by 10), and 100 
KHz [the second divide by 10), the 
third divide by 10 device can be used 
to get 10 KHz. 

Originally, the circuit had a 3 
MHz crystal and would give a 30 KHz 
squarewave output. A squarewave 
output will have hormonics up to 300 
or 400 Mrz. 

Inputting this 30 KHz square- 
wave into an amateur two-meter 
receiver would give a Birdie every 30 
KHz. So, receive crystals could be 
netted on the frequency since back in 
those days the two-meter channel 
spacing was 30 KHz. If your 3 MHz 
crystal was right, then the 30 KHz 
birdie fell on the exact frequency of 
the 30 KHz channel spacing. 

As far as the doubler, tripler, 


quadrupler, and so on, it is done 
everyday. 

Build an amplifier with tuned cir- 
cuits on input and output. 

Input is tuned to the frequency of 
the crystal oscillator, and the output 
is tuned to 2x, 3x, 5x, or 7x the input. 
You will notice that 4x and Gx were 
left out. The frequency multiplier 
works better on odd multiples rather 
than even, so the third, fifth, and even 
seventh can usually be made to work. 
The fifth and seventh are a little tricky 
because the higher the multiple, the 
lower the resultant signal, so usually 
2x and 3x are all that are used. If 
more multiplication is needed addi- 
tional 2x or 3x circuits are cascaded. 

Ed Pruitt 
Keller, TX 


ANSWER TO #69811 - JUNE 1998 

The wave form analyzer is anoth- 
er type of oscilloscope with a more 
specific purpose in mind. 

Several companies that adver- 
tise in Nuts & Volts deal in surplus 
equipment and possibly can supply 
you with the proper manual. 

Failing this, | would ask for one of 
the competitors’ manuals, such as 
HP or Tek, keeping in mind the gen- 
eral frequency or speed of your unit. 
Although they aren't exactly the 
same, they will give you more than 
enough information to learn how to 
operate, possibly calibrate, and gen- 
erally learn the principles of the 
machine. 

These companies also offer 
probes for sale and with any luck they 
might have one that both fits and 
works with your model. 

Most manuals also describe the 
make-up of probes, necessary to 
operate with their unit, which allows 
the user to manufacture their own. 
One of these companies should be 
able to supply you with enough data 
to get started. 

Western Test Systems, 303- 
438-9662; Tucker Electronics, 1- 
800-527-4642; R & S Surplus, 
818-967-0846; Phelps 
Instruments, 909-279-7347, and 
Fair Radio Sales, 419-227-6573. 


Bieber, CA 


ANSWER TO #6987 - JUNE 1998 

Hard drives for the Commodore 
64 computer are currently made by 
Creative Micro Design, P.O. Box 
646, East Longmeadow, MA 01028, 
phone 1-800-638-3263. 

They have a catalog. These are 
SCSI drives from 40 megs to two 
gigs and additional SCSI drives can 
be connected to them for more 
capacity. 

New old stock Lt. Kernal drives 
are available from Ron Fick, 12246 
Monroe Pl., Denver, CO 80241. 
These are also SCS! drives and 
expandable, they are an older design 
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Low Cost PICmicro Programming Tools 


| | i 


EPIC Plus Pocket PICProto 


PIC Programmer Prototyping Boards 


Programs PIC12C50x, 67x, 
16C55x, 6xx, 7xx, 8x. 
Optional ZIF adapters for 
DIP, SOIC, PLCC, 

Runs off two 9-volt batts 
or optional AC adapter. 
Includes programming 
software and assembler. 


Get it wired quicker! 
High-quality blank 
prototyping boards for 
PiCmicros. Holds SV 


large proto area. 
$8.95 - $17.95 


reg, caps, osc, DB9-25, 


Your first PicBasic Pro 
program: 
LCDOUT “Hello World!" 


New! PicBasic Pro Compiler 


Now it's even easier to program the fast and 
powerful Microchip PICmicros. PicBasic Pro 
converts your English-like BASIC programs 

into files that can be put directly into a PICmicro. 
BS1/2 library. True compiler for faster and longer 
programs. Direct and library access to any pin, 
Built-in LCD support. Interrupts in BASIC. For 
mid-range PIC] 2C67x, 16C55x, 6xx, 7xx, 8x. 
$249.95 (Standard PicBasic Compiler $99.95) 


beat micro Si nginecring Labs Suc 


So Box 7532 Colorado Springs CO 80933 _http:/Awww.melabs.com 


Se (719) 520-5323 (719) 520-1867 fax 
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ALL CABLE TV NEEDS 


CA 


LE KING 
1-800-544-9494 


Write in 127 on Reader Service Card. 


MISC. ELECTRONICS FOR SALE cont. 


ELECTRONIC ASSEMBLY MACHIN- 
ERY. We buy and sell assembly machin- 
ery including solder machines and board 
cleaners, insertion machines and lead 
formers. Petlock Inc., Rialto, CA. 909- 
877-8900, FAX 909-877-8902. 


Z64 GAME recorder: self-contain, plug 
into N64 station. Records 10 games per 
ZIP media. Unlimited game storage. N64 
is a Nintendo trademark. Credit card 
accepted. $375. E-Mail: maxtron @earth- 
link.net 1-800-266-5706 PCT. 


\gutes 


by —t ow 


}—_ = ——_- 
BR2016 BATTERY: 3 volt Lithium coin 
cell 250/pkg. $.50 ea.; 2000/mst. ctn. 
$.40 ea.; 10,000+ $.30 ea. Ph/fax 512- 
327-0362. 


RARE EARTH magnets incredibly pow- 
erful neodymium discs. Sizes start at 
.25"x.1".For complete list send SASE to: 
Eventors, PO Box 83-N, Dover, NH 
03821. 


FOR SALE: Square-D Omegapak AC 
drives model POOCO2E. These are 3 
sie motor speed controllers. New in 
ox, no factory warranty. List price 
$1,200 asking $350. Call 920-233-1757 
or fax 920-235-8832. 


BATTERIES, DURACELL alkaline. New, 
lowest ico AA 20 pack $10.95; AAA 
16 pack $9.95; C 10 pack $9.95; D 10 
pack $10.95; 9V 6 pack $11.95. S&H 
$3.50 per pect, 3 or more packs, sub- 
tract 10%. PA add 6% tax. Toms, PO Box 
332, Souderton, PA 18964. 


MISCELLANEOUS 


ELECTRONICS WANTED 


WANTED: BALANCING machines & 
vibration analyzing equipment manufac- 
tured by the following: Spectral 
Dynamics, Hofmann, Bentley Nevada, 
Schenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
90061. 310-538-9738, FAX: 310-538- 
8273. 


TESTERS WANTED: Immediate offers 
made for Ultrasonic, Magnetic Particle, 
Eddy Current, X-Ray and Borescopes, 
24hrs. Leave detailed message with 
make/model, 1-800-530-3371. 


WESTERN ELECTRIC audio equipment 
wanted. 1926-1960s amplifiers, speak- 
ers, pre-amps, tube, transformers, etc. 1- 
800-old-mics 1-800-653-6427 Great 
Wireless Museum. 


WANTED: ELECTRON tubes, ICs, semi- 
conductors. Astral, PO Box 7O07NV, 
Linden, NJ 07036. Call 1-800-666-8467. 


’ 


HIGHEST PRICES paid for Western 
Electric tubes, new and used. Call Don 
Singerhouse/Singerhouse Sound. Toll 
free 1-888-715-tube. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS- 
TRIES 818-769-1002, FAX 818-769- 
1084. 


WANTED: ELECTRONIC estates. Ham, 
broadcasting, military, test, public 
address, tubes, transformers, telex 
equipment. The bigger the pile, the more 
worthwhile. We fly anywhere. Sumner 
McDanel 1-800-251-5454. 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 
Company, 709B Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 


34 Hr. Shipping 


To Order Call 1-800-292-7711 


OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity & 
condition of any semiconductors to 
Rick @ ESI, 5363 Broadway Ave., 
Cleveland, OH 44127. 216-441-8500 
FAX 216-441-8503. Since 1946! 
www.electronicsurplus.com 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


RADAR/MICROWAVE equip: Aviation, 
marine, fire control. Like TPS 21, APS 
10, 42 APG 30. Parts, TM's, etc. Radar, 
Box 10215, Pittsburgh, PA 15232. 


WANTED: TUBE HiFi/commercial amps, 
eamps, corner/horn speakers. Altec, 
larantz, Mcintosh, Western Electric, 

etc. 405-737-3312 fax 405-737-3355. 


WESTERN ELECTRIC audio equipment 
wanted. 1927-1960's. Amplifiers, “pre- 
amps,” speakers, transformers, tubes, 
etc. 1-800-251-5454. 


WE BUY your electronic excess invento- 
ries. ICs, caps, transistors, LED, connec- 
tors, PCBs, computers and related prod- 
ucts. Call Tom Freeman 714-558-8813, 
fax 714-558-1603. 


Fax: (847) 541-9904 


Quality Kits for Hobbyist and Students 


All Kits include PCB, all parts, and detailed assembly manuals. 


XK-700 Digital / Analog Trainer 


Elenco's newest advanced designed Digital / Analog Trainer is specially designed for 
school projects. It is built on a single PC board for maximum reliability. It includes 5 
built-in power supplies, a function generator with continuously sine, triangular and 
square wave forms. 1560 tie point breadboard area. Tools and meter shown option- 
al (Mounted in a professional tool case made of reinforced metal). 


XK-700 
Assembled and Tested 


>189.° 


XK-700-SEMI KIT 
wi Fully Assembled PC 
Board 


$174, 


XK-700K - Kit 


*159.° 


Hobbiest Tool Kit 
TK-1000 
All the tools you'll need to build 
these kits. 25 tools contained in a 
heavy-duty carrying case. j 


Stereo Cassette Player Kit 
$4 4. AK-200 
* Transparent Case &: 
* Belt Clip ‘Sstifed 
* High Resolution |) 


Me a. protection and 
* Includes Head- =) & ons 


phones | : $49,% 
AR-2N6K 


2 meter / 6 meter Amateur Radio Kit 


Telephone Kit 


Model AK-700 
Build this high-tech see- 
thru plastic telephone. 
Learn theory on how tele- 
phones work and then 
proudly show off your work 
with the transparent phone 
case. Complete with all 
parts and manual. Neon 
lam; flash when the 
Sahelian. AK-300 Digital Roulette Kit 


This Digital Roulette Kit is just 


# spin round and round. Where 
they stop is anybody's guess. 
It's unique design includes 
“pop out” chips of different 
values. Enjoy hours of fun 
with this game of chance. 
Requires one (1) 9V battery. 


Guaranteed Lowest Prices 
UPS SHIPPING: 48 STATES 5 
OTHERS CALL FOR DETAILS 

IL Residents add 8.25% Sales Tax 


TALKING CLOCK KIT 


Elenco XP-720K Power Supply Kit 


Write in 95 on Reader Service Card. 


SOLDERLESS KITS 


35mm Camera Kit 
AK-540 $ : 4.% 


Wee 
_— 

Soldering 

Required 


ELECTRONIC KEYBOARD KIT 
K-900 


Soldering 
Required 


95 
= +37 mini-size keys 
* 8 tempo rhythms 

* 4 custom drums 


REMOTE CONTROL CAR KIT 
AK-870 


* 7 functions 
* Remote control included 


$94.% 


No Soldering 
Required 


AM/FM-108K 
AM/FM Radio Kit and Training 


FO-30K 
Fiber Optics Technology 


Course 14 Transistors and 5 Diodes | With Training Course $2.4 % 


Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. 


= 
if 


ght Kit 
Model AK-520 


* 3 fully regulated stackable} You will have 


DC supplies. 

4 +1.5VDC to 15VDC @ 1A 
- 1,5VDC to 15VDC @ 1A 
+5VDC @ 3A 

* Plus 2 AC supplies: 
6.3VAC @ 1A 
12.6VAC @ 1A 


Motion Detector Kit 
Model AK-510 


Telephone Bug 
Model K-35 


15 DAY MONEY BACK GUARANTEE 


C&S SALES, INC. 
150 W. CARPENTER AVENUE ; FULL FACTORY WARRANTY 


WITt 
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cy PRIME ELECTRONIC COMPONENTS, INC. | 


OUR 
WEB SITE IS 
BACK UP! 


516-254-0101 


EPROM & CPU/MPUs SOCKET PULLS 


BESSSESSS3BSESS 
BESSBEESESESES 


Apo: all socket Gnust be Cleaned & Erasect). “Note: Speed selec 
fon avaiable at I Eemionia chesas endl ca noneatiecs te ovcxsca 


NEW ALPS 2.88 MEG 3.5” FLOPPY DISK 
DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New 2.88 Meg 3.5" floppy disk drive mir. by Alps for IBM Thinkpads 

755 Series computers. This drive replaces the 1.44 Meg drive by 
transferring It into the original mounting bracket (5 min.) and It will 
be auto-detected when the computer is started. Supports 


720K/1.44Meg/2.88Meg standards 


TP755/2.88 (IBM P/N 1619718) srcssnnesnsveenenS49,95 EO. 


NEW HAYES ACCURA 
28.8 INTERNAL FAX/MODEM 


28.8 Hayes Accura intemal plug-n-play fax/modem. Card comes with 
Quarterdeck intemetSulte 2 and Webtalk. Requires 16 bit ISA slot. 
Windows 95 Plug-n-Play compatinie. Five year manufacturer's 
waranty. Accura 28.88 Fax Modem 


NEW INTEL A80487SX 
PGA MATH CO-PROCESSOR 


New retal box intel math co-processor comes complete with used guide, 

ulity and diagnostic software. Great price and easy installation on 

+ hia alibi 
: $24.95 Ea 


NEC 6X CD-ROM DRIVE 
FOR VERSA 2400 SERIES 
New fast 6X CD-ROM add-on or upgrade for NEC Versa 


2400 laptop computer. Slides easily into VersaBay 2400 
slot. One year manufacturer's limited warranty, 


OP-260-65001 (Versa CD 6X Dtive) .......s-+1s01- $09.95 Ea. 


QUANTUM 420 MEG 3.5” IDE HARD DRIVE 
These 3.5” Trailblazer model 420MB IDE hard drives 
pulled from systems and guaranteed. 


QUGMTUIM TRAQDAT ......scvecsessseosensnsecsnseavessnnneeeesss 909.99 EQ, 


NEW IBM SPACE SAVER KEYBOARD 84 KEY 
Original IBM 84 Key Space Saver keyboard. 6 Pin Mini 
DIN male connector. 


SS IBM KBOar (7494S) cosecsscccssasssnveesscesnssseces $16.95 Ea. 


WANT USED or surplus DC motor con- 
trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. S., 
Seattle, WA 98118. Voice/Fax 206-723- 
8487. 


WESTERN ELECTRIC WANTED: 
1920’s-1960's. Amplifiers, mixers, pre- 
amps, speakers, tubes, etc. FREE 
OFFER 1-800-251-5454. 


WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, 
EPROMs, PALs, LEDs, CIRCUIT 
BOARDS, DIODES, AND TRANSIS- 
TORS. CALL ACTIVE MICRO, 562-494- 
4851 OR FAX 562-494-4913. 
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USED MICROSOFT PS/2 MOUSE 
(New Style Contoured Type) 


Used Microsoft PS/2 mouse, from older upgraded 
computer systems. All test with 30-day warranty. 


USO MS PS/2 MOUSE......ccecsseessersesnerenssnreereer $6.95 Ea. 
WALL PLUG WALL ADAPTERS 
9Vdc 300Ma.... 
9Vdc 450Ma.... 
12Vde 200Ma.. 
12Vde 500Ma.. 


Input: 117 Vac 50/60 Hz. Outputs Available. 
9Vac 500Ma.... 
12Vde 600Ma. 


BVAC SOOMO........:ssse0ees $2.00 Ea, 
all 9Vdc 200Ma.... eve 

ial 9,5Vac 750Ma. 

H 12Vde 100Ma.. 

Say 12Vdc 800Ma.. 

12Vac 830Ma.. 


Pricing 
Available 


TOVACV.2AMP ooscsosor$6.95 EQ. 


NOW UP-TO-DATE, WINDOWS 3.1 & 
WINDOWS 95 SCHEDULE AND 
CONTACT MANAGEMENT SOFTWARE 


Powerful schedule, To-Do lists, Contacts, printing Avery 
labels, Day timer book formats. CD-ROM contains 


indows 3.1 & Winclows 95 versions. IOMB hard disk space, 


VGA or SVGA display. mouse required. New retail box. 
Now Up-To-Date (CD-ROM)......:csssrsssereprenresnee 


NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 


Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 
Scan Width; 4.2 In. 
interface: 16 Bit high speed (ISA) card, 64K SRAM. 
System Requirements: 286/386/486 PC Compatible 
C16MHz). 
Available 16-Bit interface slot, 
Windows 3.1.4 Meg RAM, 
10 Meg of Available HD 
space (Min.), 
Mouse or Other pointing 
device. 
Software Included: Picture 
Publisher LE 3.1, (maging 
Software), Perceive Personal 2.1, 


. $9.95 Eo 


Scan Length: 11 In. 


Niscan/GS Plus $29.95 Ea, 


NEW TANDY SUPER VGA 1 MEG DRAM 
(16-Bit ISA Bus Type) 

This board is your basic super VGA video board with | meg 
of DRAM type memory. (ISA BUS TYPE.) Core Logic Chip: 
WD90C31-ZS-00-02. Resolution/Color: 640x480/256C . 
800x600/266C, 1024x768/256C, 1024x1024/16C. Note: 
Softwore drivers included with board, Windows 3.1, VESA, 
Autocad, etc 


Tandy SVGA 25-4055 
NEW 300W BABY SWITCHING 
POWER SUPPLY 
UL & CSA RATED 110-220VAC 
input voltage: 110-220VAC 50Hz/60Hz UL & CSA. Output 


voltage: +12VDC @ 12 omp/-12VDC @ 0.5 amp; +5VDC 
@ Wamp/-5VOC @ 0.5 amp 


Model # Hipro HP-300PPFS 


veo 12.95 EQ. 


$39.95 Ea. 


150 West Industry Court, Deer Park, NY 11729 
CHECK OUT OUR WEB SITE @ www.primelec.com 


CRC DATAPORT REMOVABLE SCSI HARD 
DISK STORAGE SYSTEM 
5-1/2" BAY (3-1/2” DRIVE) 
High quailty SCS! hard drive removable storage system. 
Unit is made with aluminum frame and drive carrier with 
ball-bearing cooling fan. Cornpatible with SCSI-1 and 
SCSI-2 (60-pin IDE) power and drive activity LEDs, with 
two keys. 


NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 

New Cyrix FasMath coprocessors for 80386DX 16-33 

systems. This FPU unit is used in piace of Intel's 


80387DX 16-33 part. Originally priced at $100.00, a steci 
$10.95, Case: 68 pin grid array. 


Cyrix CX-83D87-33-GP 


$10.95 Ea, 
NEW SQUARE EQUIPMENT FANS 
V5 Va 3.19 OF 4.7" .ocssseresnseesseee $7.95 Ea, aS. 
12 Vde 3.1* of 4.7" = “ 
12 Vde 2-3/8" a K 
VANS 2-G/B? sssscsinssssscosiccrsiaesics “$6. Of) oS 
HARVARD GRAPHICS 4.0 (CD-ROM) 
The easy way to create professional presentations. 
Designed exclusively for Windows 95. Pentium 75 or 
better. 13MB to 44MB hard disk space, SVGA display, 
Windows 95, mouse, New retail box 
Harvard Graphics 4.0 (CD-ROM) $24.95 Ea, 
512K PCMCIA SRAM CARD 
New 512K PCMCIA SRAM card made by Fujitsu. Will work 
in most laptop, PDA, or handheld computers with 
PCMCIA socket and socket management software. 
HP 100/200, OmniGo, Zaurus, Etc. Requires one lithium 
coin battery (BR2325/CR2325),Note: Battery not included 
Fujitsu (512K SRAM PCMCIA) $24.95 Ea. 


NEW 28.8/V.34 PCMCIA MODEM/FAX 
MADE SIMPLE TECHNOLOGY 

New 28.8/V.34 PCMCIA modem/FAX, cellular ready 

(MNP10-EC & TX-CEL Protocol) with Flash upgradeablity to 

33.6. Windows 95 Plug n’ Play, Hot swap capabilities, 

Bitware Fox software included. 

Note: Separate purchase of connecting cable from Simple 
Technology needed for cellular operation. 

28.8 Communicator Simple TECh.).......+» $49.95 Ea 


USED PULLED WORKING ASSORTED 


HARD DRIVES 
Pulled from working equipment, tested and guaranteed for 
30 days. IDE and SCS, from 40 Megs to 500 Megs. Call for 
availability model numbers, and current p ; 


NEW TEAC 1.2 MEG 
5-1/4” FLOPPY DRIVE 


5-1/4" Half Height Teac. Model #FD-SSGFR. 
Tan face plate only. 


1.2M TEAC FD-55GRF $14.95 Ea, 
INTEL PCMCIA 1 i 100 ETHERNET 
ADAPTERS 
These 16-bit PCMCIA ethemet adapters are tested 
demo units in excellent condition, Limited quantity 
avaliable, Consists of card, cable, driver disk (WIN9S 
Plug & Play). Note: Sorry. manual not supplied. 


PRO/100 PCMCIA 


Write in 96 on Reader Service Card. 


EXCESS INVENTORY WANTED: 
Transistors, semiconductors, capacitors, 
PC boards, & diodes. We buy it alll! 
Contact: SEMITECH, INC., 381 Roberts 
Road, Oldsmar, FL 34677. Phone 813- 
854-3311, FAX 813-854-3422. 


WANTED: ELECTRONIC OR VISUAL 
AUTOCOLLIMATORS, ALIGNMENT 
TELESCOPES, working or not. Taylor- 
Hobson, Hilger-Watts, Davidson or K&E 
products; optical instruments, compo- 
nents. METROPTICS, PO Box 726, 
Glendora, CA 91740. Phone: 626-335- 
5136, FAX 626-335-7896. 


ARCS RECEIVERS, prefer original, 
unmodified receivers, please price & 
describe first letter, John Broussard, 312 
Guilbeau, Breaux Bridge, LA 70517. 


WANTED: REWARD! IMMEDIATE 
OFFER MADE DBX SUBSONIC SYN- 
THESIZER prefer model 120. 415-821- 
3359 fax 415-821-7500. 


WANTED: SURPLUS electron tubes, 
Allen-Bradley carbon comp. resistors, 
Sprague Black Beauty caps. Contact 
Charlie 626-444-7079, Fax 626-444- 
6863. 


CONNECTORS WANTED. Unused sur- 


plus Bendix, Cannon, other “round 


plugs.” Also coax, others. Fax list. 812- 
665-3824. 


BBS & ONLINE SERVICES 


VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 


OUR 
WEB SITE IS 
BACK UP! 


e FAX 516-242-8995 « 1-800-707-8160 (ORDERS ONLY) 


NEW TELEPHONE RECORDING CONTROLLER 
This simple device plugs into your modular phone jack 
and will automatically start and stop recording your 
phone calls. Note; Cassette recorder required. Made 
by Radio Shack, complete with installation and 

instructions. 


FIRST AID 95 BY CYBERMEDIA 
New retain boxed CD-ROM version for Windows 95 


Windows 95, 3.1.3.11 / AMEG RAM / 7MEG HD Space. 
FUESHAID 95 VOC. 2D esrssnrensrsrconsesenensnsnesneee $9.95 Ea. 


QUARTERDECK WiINprobed (3.5” Disk) 
Powerful troubleshooting software tool for Windows 
and Windows 95 operating systems. Program can run 
over 200 individual tests to keep your system running 


at full speed. 1MB free HD space required. New retail 
box. 


WINPLODe 4.0 (3.57 DISK)....-.sscccssesreneceesressennes $9.95 Ea, 
NEW INTERNAL IMES 6X IDE CD-ROM 
DRIVE 


New 6X IDE interface, Caddyless design. Drive comes 
with instructions sheet, IDE cable, and driver disk for 
DOS and Windows. Unit is Windows95 Plug & Play 
compatibie. 

IMES 6X CD-ROM Drive 


NEW MICRONICS PENTIUM HX CHIPSET 
MOTHERBOARD 


New Micronics Model DSCUB Pentium AT style 
motherboard. This motherboard comes with built-in 1/0 
support for 4) IDE devices, 2 com ports, floppy 
controller, and printer port, The motherboard is built 
around the Intel HX Chipset and can support MMX 
ond NON-MMxX Pentium CPUs and Cyrix 6x68 CPUs 
100MHz through 200MHz, 256K cache, 4) 72-pin SIMM 


NEW 1.44 MEG 3.5” FLOPPY DRIVE 
WITH BEIGE FACE PLATE 


Floppy 1.44/Gray 


NEW INTEL PENTIUM 60/66 CPU 
HEATSINK 12VDC FAN COMBO 
New Pentium 60/66 heatsink 12VDC fan combo for cooling the 
older, hotter, CPUs. Low profile type with seven inch wires. Can 
be used on other CPUs if you have the physical space.. 
Pentium 60/66 CPU COE .....ccccccscsseeeeseees $4.95 Ea. 


NEW TEAC COMBO 700 TAPE BACKUP 
AND FLOPPY DRIVE 1.44 3.5” 
The Teac combo is a 3.5" floppy drive and QIC tape backup 
unit built into 5.25° half height frame. Great for systems with 
fimited drive bays. Tope backup unit utilizes the PC’s existing 


VISIT DON Lancaster's GURU’S LAIR 


website at http://Awww.tinaja.com PICs, 
pseudoscience, PostScript, patents, 
Tinaja quests, flutterwumpers, book-on- 
demand, magic sinewaves, money 
machines, Navicubes, tramways, 
wavelets, and Webmastering. Online 
reprints, consultants net, forums, anno- 
tated hot links, surplus bargains, great 
heaping bunches more. 


MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 


A &S WHOLESALE 


Cable Boxes * Accessories 


PANASONIC w/volume 
DIGI w/volume (125 ch.) 
DIGI one-piece (83 ch.) 

PANASONIC 1003 


5 LOT 
$160 
$165 
$105 


$55 


10 LOT 
$145 
$150 

$99 
$49 


CALL FOR PRICING ON ITEMS NOT LISTED 
Buy Directly From The Wholesaler And Save $ 


1-800-370-0801 


Mon. - Fri. 9am - 6pm* CST 
30-Day Money Back Guarantee * 6 Month Warranty 


Anyone implying theft of cable service will be denied assistance. 


WE WILL MEET OR BEAT OUR COMPETITOR'S PRICING 


EDUCATION 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE Il tells how. We now have 
autographed copies of the Guru's under- 
dowdy classic for $18.50. Synergetics 

ress, Box 809-K, Thatcher, AZ 85552. 
520-428-4073. VISA/MC. 


DON LANCASTER’S ACTIVE FILTER 
COOKBOOK is. back in_ print. 
Autographed copies of the seven- 
teenth(!) classic printing $28.50. SYN- 
ERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 


TEST AID PUBLISHING offers interac- 
tive CD study guides for FCC, GMDSS, 
RADAR, A+, CET, NABER, and various 
other employment test study guides for 
different companies. Tell us your needs, 
write for details. TEST AID PUBLISH- 
ING, 45135 Oner Miller Road, 
Franklinton, LA 70438. E-Mail: 
fcreel@communique.net 


BUSINESS 


OPPORTUNITIES 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE Ii tells how. We now have 
autographed copies of the Guru's under- 
— classic for $18.50. Ea reg 

ress, Box 809-K, Thatcher, 85552. 
520-428-4073. VISA/MC. 


MAKE MONEY with your computer. 
Turn your computer into a money factory 
$$$. Run a home based business with 
your computer copying floppy disks and 
marketing software. Find out how. Send 
$5 plus a SASE for information on a 3.5 
floppy disk to: Stillwell Enterprises, PO 
Box 826, Bedford Park, IL 60499-0826. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769- 


MILLIONS $$$ in “scrap gold” from old 
computers and_ electronics junk. 
Message: 603-645-4776 or www.tiac 
.net/users/quiksand/goldtek.htm 


IDEAS = CASH: New techniques to 
speed your product to market at a very 
reasonable cost. GEKCO Labs, PO Box 
642, Issaquah, WA 98027-6730, 425- 
392-0638. E-Mail: ideas @gekco.com 


THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alterna- 
tives that work in the real world, $28.50. 
SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 


HOME AUTOMATION DEALERS 
WANTED. Free information. Call 1-800- 
838-4051 or fax name, address, and 
telephone to 402-729-3863. 


INTERNET-BASED Electronics busi- 


ness for sale. Run as full/part-time. 15 
ears established customer base. Write 
or particulars. Principles or agents okay. 
JLR, PO Box 744186, Dallas, TX 75374. 


REPAIRS — SERVICES 


WELD ALUMINUM WITH PROPANE! 
EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., 
TAYLORS, SC 29687. 1-800-547- 
WELD(9353) FAX 864-244-6349. 
http://www.dura-fix.com 


REFILL INKS FOR INKJET PRINTERS 


i Refill your old cartridge and save. All refill kits come with instructions and 
, needed materials for refilling inkjet cartridges. Success guaranteed. 
4 } | Available for the following: = 

wemmet| CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BU- 

} Single, Black, $8.00. CANON BJC-600 (BC-201) Single Black or Single 

Colors (3 refills) $8.00. CANON BJ-130/300/330 & IBM Exec Jet (Cart 

+ #BJI-481 & BJI-642) Black - 3-bottle kit $22.00. CANON BJC-210/240 
Pine a (BC-05 Cart) 3-color kit (3 refills each color for BC-05) $24.00. CANON 

BJC-4000 and Apple Stylewriter 2400 Black 3-bottle kit (3 refills BC-20, 9 

refills BCI-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and 
Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15 refills each color for BCI-11 
$24.00. CANON BJC-800/820/880 3-bottle kit (for BUI-643B) $19.00. CANON BJC- 
800/820/880 3-bottle tri-color kit (Cart #BUI-643CMY) $24.00. EPSON STYLUS COLOR PRINTER 
- (Cart S020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills each color $24.00. 
EPSON STYLUS COLOR I - (S020047) Triple Black $19.00 (S020049). Tri-color (2 refills each color) 
$24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 refills total) $19.00; 
EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color $24.00. EPSON STY- 
LUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color $24.00. EPSON STY- 
LUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET 500/550/560 (51608A, 
51633A, 516264) Black single refills $8.00. HP DESKJET 500/550/560. Black 3-bottle kit $19.00. 
HP DESKJET 500C/550C/560C . Tri-color kit (5 refills each color) $24.00. HP DESKJET 1200C, 
DESIGNJET 650 (Cart #HP 516408) Black Three pack (3 refills) $19.00. HP 
1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C.M.Y). Tri-color kit (one refill each color) 
$24.00. HP DESKJET 600/660 (HP 51629A) Black three pack $19.00. HP DESKJET 
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP 
51645A) Black three pack $19.00. HP DESKJET 855C (HP 51641A) Tri-color kit (2 refills each color) 
$24.00. HP PAINTJET and PAINTJET XL (51606A) Black 3-bottle kit $19.00. HP PAINTJET and 
PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET XL300 (C1645A & C1656A) Black 3- 
refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill each color) HP 51639C,M,Y $24.00. HP 
THINKJET, QUIETJET, KODAK DICONIX 150 (51604A or 92261A) black 5 refills $9.00. 
IBM/Lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00. IBM/Lexmark ExecJet IIC, 
WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP AND FILL SYSTEM - Permits 
refilling HP 51626A (black for HP 500-series) and HP 51629A (black for HP 600-series) cartridges with- 
out making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tubing, and direc- 
tions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR SNAP & FILL SYSTEM (black 
only) 4-02. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 51626A or HP 51629A. 


HARD-TO-GET PRINTER RIBBONS 


Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855 $6.00; Centronics 700 Zip Pack 
$5.00; C. Itoh Prowriter Jr., Riteman C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; 
MPS 803 $5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00. 

ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 


Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 


Add $4.00 per order shipping. Califomia residents add 7.75% sales tax. 
On ribbon orders over $50.00 deduct 10% discount. 


H.T. ORR Computer Supplies 


249 Juanita Way, Placentia, CA 92870-2216 
714-528-9822 - 800-377-2023 - FAX 714-993-6216 


http://www.extremeplay.com/occomp/orr.htm [| 


Write in 97 on Reader Service Card. 


Pod 


*IMELESS PRODUCTS 


The Best Prices and Service « In Business over 15 years! 


Phone 218-346-6660 Fax 218-346-6664 
CABLE TV CONVERTERS 


New! 


WILL NOT DECODE 


“TP 125 0” 


125 Channel Converter with Volume 


Special Prices for 


TP1550PC 


| Call for Details 


Panasonic still available! 


¢ REFURBISHED CONVERTERS ALSO AVAILABLE ¢ 


* QUALITY REPAIR DEPARTMENT FOR ALL YOUR 
TUNER REPAIRS ¢ 


¢ REMOTES AVAILABLE FOR MOST CABLE BOXES « 


DEALERS ONLY « GREAT QUANTITY PRICES « NO DECODER SALES 


Write In 98 on Reader Service Card. 
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LOWEST DEALER PRICE 
BUY DIRECT FROM THE WHOLESALER 


PANASONIC 


SURPLUS 
TEST EQUIPMENT 


TZPC-145 (RAN) 
HEWLETT PACKARD TEKTRONIX * 99 Channel « Parental Lock 
Sa ee eamcaines Reet ¢ Std/HRC/Switch 
$55 $49 $45 
CENTURION 
CF-3000 
¢ 100 Channel ¢ Parental Lock 
Sun rmanGwems ee “anon * Std/HRC/Switch Timer 
3325A, Synthesizer/Function Generator 
suesAoiae. Synthesizer/Function Generator . * 5+ 10+ 50+ 
$65 $59 $55 
REFURBISHED 
rie Secon =e REMOTE CONTROLS CONVERTERS 
7L18, Spectrum Analyzer Plug-in, 1.5-18GHz 10+ _50+ _100+ 60-Channel + Remote 
Zenith $4.95 $4.50 $4.25 Only $1 9.00 


Tocom 5503-VIP $4.95 $4.50 $4.25 
Pioneer BR-81,82 $5.50 $5.25 $4.95 


70-Channel + Remote 


S/A 8600 $5.95 $5.65 $5.50 Only $25.00 minimum 10 jot 
Panasonic 170,175 $5.95 $5.65 $5.50 * 

Jerrold 400,450-550 $4.95 $4.50 $3.95 

CFT $5.50 $5.25 $4.95 CALL FOR PRICING 


S/A 075,175,475 $4.95 $4.50 $425 ON ITEMS NOT LISTED 


INTEK ELECTRONIC SYSTEMS 
cal 405-634-1535 
CATALOG! 30-day money back guarantee, 1-year warranty 


Write in 99 on Reader Service Card. 


5340A, Frequency Counter, 10H2-18GHz 
5340A, Frequency Counter w/Opt. 01/02/011 


Califomia Inst. 4503L, AC Power Source......... 
Eaton 20528, Amplifier, 100-512MHz 
EIP 545A, Microwave Frequency Counter . 


EIP 548A, Frequency Counter, 10Hz-26.5GHz .... 


ENGINEERING CONSULTING. Product GND 
development from conceptual to 


83540A, RF Plug-in, 2.0-8.4GHz 
83540A/002, RF Plug-in, 2-8.4GHz 
83545A, Oscillator Plug-in, 5.9-12.4GHz 


8411A/018, Frequency Converter .11 to 18GHz .... 


86408, Signal Generator, Opt. 002, .5-1024MHz. . . 
86408, Signal Generator, Opt. 1,2 ..........005 


8654A, Signal Generator, 10-520MHz 


8672A, Synth. Signal Gen., 2.0-18.0GHz . 
86844, Signal Generator, 5.4-12.5GHz . . . 


87468, S-Parameter Test Set, 5-12.4GHz 


Master\Card 


ta pier a manufacturing stages. Digital, analog, Input —{j2 
and RF pon eh Microcontroller _s 
desi for HCO5xx, HC11 PI Bypas 
lesigns for xx, HC11xx, and PIC ECB BCE 


Gen-Rad 14828, Standard Inductor, 100UH 
Gen-Rad 1482E, Standard Inductor, mH 
Gen-Rad 14821, Standard Inductor, 100mH 
Gen-Rad 1482P, Standard Inductor, 1 Henry 
Kikusui PAD16-10L, Power Supply, 16V, 10A 


Marconi 2019A, Signal Gen., 80KHz-1040MHz .. . 
Phillips 5191, Prog. Synthesizer/Function Gen. 


Phillips 6652C, Prog. High Res. Counter/Timer, 
8 Digit, 120MHz 
Sorensen DCR300-33T, DC Power Supply 


Sorensen DCS40-25, DC Power Supply, 40V/25A .. $750 
Stanford SR400, Photon Counter .............. $1850 
Trans Devices DLR400 15 3500A, Dynamic Load. . $1500 
Valhalla 2703, AC Voltage Standard 

Wandell Golterman SPM19, Level Meter, 


Wavetek 178, Automatic Synthesizer 
Wavetek 23/01, 12MHz Synthesized Signal 


R & 5 Surplus 


1050 E. CYPRESS STREET, COVINA, CA 91724 


(626) 967-0846 - FAX (626) 967-1999 
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families. Software design for IBM PC. 
XILINX and Altera FPGA design. In- 
house schematic capture and PWB. 
Steve Hicks, DiaSystems Electronics, 
PO Box 7366, Loveland, CO 80537- 


0366. 970-416-8504. E-Mail: 
diasys @ peakpeak.com website: 
www.peakpeak.com/~diasys 

PINBALL MACHINES! Books, 
Magazines, Manuals, Diagrams, 


Supplies, Parts. $2 catalog, Marco 
Specialties, 5290-N Platt Springs Rd., 
Lexington, SC 29073-9252. 803-957- 
5500. FAX 803-957-6974. E-Mail: 
tilt@ix.netcom.com _http://www.pinball 
usa.com 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683- 
0500. 


(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per 
device. Also prototyping, design, and 
consulting services available. Call or 
send SASE to: Luzer Electronics, 4023 
North B: try, Wichita, KS 67226. 
316-687-2127, FAX 316-687-3103. 


20,000 + TECHNICAL REPAIRS for 
TVs, VCRs, PROJECTION TVs, 
CAMCORDERs, AUDIO on disk. COM- 
PONENT/BOARD LEVEL REPAIRS. 
Installs on your hard drive. Easy look-up 
by model/chassis number. ADD your 
own repairs. PRINT out repairs. Special 
Sale only $125. Send this ad with aneck. 
Call or write for FREE sample pr 

with over 300 repairs. HIGHER | LUE 
GENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NY 11747. 1-800- 
215-5081. 


SEMICONDUCTOR CROSS-REFER- 
ENCE LIBRARY (SCRL) software for the 
PC. 378,000+ devices, with descriptions, 
and case drawings for most. $69 plus $6 
S&H. ELECTRONIC REPAIR TIPS, 
46,000+ original up to date tips, $30 add 
on module to SCRL. FCC ID CODES, 
$10 add on module to SCRL. SAMS 
PHOTOFACTS complete listing, $10 add 
on module to SCRL. Our products have 
been dubbed the BEST by hundreds of 
repairmen. Subscribe to our monthly 
updates and $ave. Checks & credit cards 
accepted. E-Mail: sales @electronic- 
repair.com Web site: http://www.electron- 
ic-repair.com Custom Software Creators, 
PO Box 30415, Clarksville, TN 37040 
931-647-6120. 
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SEND FOR FREE CATALOG * 


Continued from page 76 
and a bit slower, but have some 
advantages for BBS or multiuser use. 

Used hard drives: The Lt. 
Kernals are the most common, 
mostly 20 and 40 meg. Many BBSs 
ran on them. 

Commodore D9060 _— and 
DSOSO drives require a IEEE488 
(PET, HPIB, GPIB) converter board 
which are still available and other 
companies made similar drives. 
There were hard drives made espe- 
cially for the Commodore 64 such as 
the Computer Specialties ST10C (10 
meg) drive that | use which can plug 
into the serial bus or be used with a 
IEEE-488 adapter. 

Frank Nally 
Louisville, KY 


ANSWER TO #69812 - JUNE 1998 

If you put the keypad of your PC 
keyboard into Num Lock mode and 
then hold down the ALT key while you 
key in the number 65, then when you 
release the ALT key, the ROM BIOS 
enters the ASCIl letter A into the key- 
board buffer. If you're at the DOS 
prompt, for example, you will see the 
letter A echoed to your display. This 
"ALT-nnn keypad trick" is provided by 
the ROM BIOS to enable entry into 
the keyboard buffer of any eight-bit 
value. Hold down ALT and enter 255 
and you will have entered the binary 
value 111111171 or hex value Oxff as 
they say in C. 

When running GW-BASIC, the 
string "AUTO" that is echoed [and 
copied into your source program) 
when you hold ALT and press the A 
key on your keyboard, comes from an 
entirely different source. It "has to" 
come out of GW-BASIC itself. 

In BASICA, a clone of GWBASIC, 
| think, partial such strings are visible 
near the end of the executable file. 
Under BASICA almost every upper- 


B-26 7.2v 
FNB-26S 7.2v 
FNB-27S 12v 


AU 
EPB-10N 7.2v @ 
i2v@ 


EPB-20NX 7.2v 
EPB-22N 12v@ 800mAh 4 


BATTERY-TECH, INC. 


DEALER INQUIRIES WELCOME 


CAMCORDER 
Panasonic PB 80/83 


38 
SSEERSSSASS 
8888333388 


Panasonic Palm 2400 mAh 
JVC GR Type C 1500 mAh 
Sharp BT 21/22 2000 mah 
RCAHitachi 8mm 2400 mAh 


ALL BRANDS AVAILABLE 


33 33° 2223322323 


Za ash SS388 
88 es 


8 
zz 
334 
283 


1 


o 


case letter hae assigned to it a string 
that will be copied into the source 
buffer when invoked by holding down 
ALT and hitting that key. 

The strings available are all rele- 
vant to BASIC and so you can bet 
that BASIC is where they are coming 
from. COMMAND.COM is_ not 
involved in either case. 

If you cannot find the strings in 
the GW-BASIC executable, it is prob- 
ably only because they are stored in 
some obscure form, such as each 
character having its high bit set, or 
some other interesting dodge. 

The authors of these packages 
seem to have left behind a few obsta- 
cles for anyone attempting to 
reverse engineer or otherwise hack 
their handywork. But detailed docu- 
mentation on the ALT-nnn keypad 


39.00 


REPLACEMENT 
BATTERIES 
ALL NEW ¢ MADE IN U.S.A. 


MasterChargers® 


MasterCha 
RAPID 


SALE! 


ALL 7.2 VOLT 
@ 1500 mAh* 


BATTERY 
PACKS 
$3,900 


“EXCEPT FNB-35/5)}(5) 


800 SOUTH BROADWAY, HICKSVI 


800-442-4275 * FAX 516-496- 9523) 
IN NEW YORK STATE CALL: 516-496-9520 oOo _—_ 


entry is available in the original IBM 

Tech Manual for the PC where they 

published the ROM BiOS assembly 
listing. 

Jack Dennon 

via Internet 


ANSWER TO #69813 - JUNE 1998 

The requirements you have 
placed on the design are going to 
make it unworkable for the following 
reasons: 

You have a 62-volt transformer. 
By applying a fullwave bridge rectifier, 
the final DC voltage on the capacitors 
will be about 86 volts. 

AC is RMS volts, the DC output 
will be peak voltage or 1.414 * the 
AC input voltage. 

There will be some ripple, so let’s 
assume the average DC output will 


| DELTA V, 
HARGER 
ALL VOLTAGE 4.8v - 13.2v 1/2-2 HOURS 


MasterCha 
TAPER 
ALL VOLTAGE 4.8v - 13.2v 0 HOURS 


lla 
GER 


DUAL CHARGERS 
. Master charger isl 
. pene payee tela 
soompi Ha+ila* 


be a0 volts. The highest aR you 
want is 30 volts, so removing the 30 
volts from the 80 leaves 50 volts for 
the regulated voltage that has to be 
dropped across the pass transistors. 

The 50 volts at 20 amps is a 
required power dissipation for the 
pass transistors of 1000 watts. At 
best, the rated power of 2n3055 
transistors is less than 50 watts. 
Assuming a good heatsink. So to be 
able to dissipate 1000 watts, you 
would need at least 20 transistors 
and this is with the output at 30 volts. 
Take the output down to 5 volts and 
the dissipation will go up to 1500 
watts. 

It is workable by using a switch- 
ing power supply to lower the dissi- 
pation of the transistors. 

In switch mode, the transistor is 


STEPPER MOTOR CONTROLLER _ DIGITIAL I/O CONT. ROLLER 


Controls up to 4 unipolar stepper motors per 
controller with 8 digital inputs with a throughput 
Up to 256 Controllers can 
be stacked on a single parallel port. 


of 500k bytes / sce. 


Can be used for the following tasks: 

@ Telescope Guidance 
@ Manufacturing 

@ Positioning Platforms @Animatronics 


£2OR Re. 
11800) 473 - 8080 


@CNC Conversion 
@ Robotics 


ADDRESSABLE STEPPER MOTOR 
CONTROLLER: 


NON-ADDRESSABLE STEPPER 
CONTROLLER AJT: RENIX-1A 


JWPIX-1A 


$199.95 


$29.95 


@ Servos 


Write in 130 on Reader Service Card. 


ADDRESSABLE DIGITAL VO 
CONTROLLER: JWPIX-3 


$179.95 


NON-ADDRESSABLE DIGITAL 
VO KIT: RENIX-3 


$29.95 


8 Bit Digital I/O controller, 8 buffered digital 
outputs and 8 buffered digital inputs that function 
at 500k bytes / second. Up to 256 Controllers 
can be stacked per parallel port. 


@ Robotics 
® Animatronics 


Can be used for the following tasks: 
®Automated Manufacturing 
@Controlling Solenoids 

@ Digital Prototyping 


Www.paramax.net 


Paramax products also available through: 


FORD Electronics: (714) 521 - 8080 
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Positive Notch Filters 


Internet: www.gofilters.com 
Large STOCK on all Available Channels 
2 thru 30*, 95 thru 99 
0,1,57,58,59,60,61,A1,A2,A3,A4,A5 
ORDER BY SINGLE CHANNELS 
We Specialize in Large Quantities on every 
Channel 


Prices as low as $6.00ea 


NOBODY BEATS OUR 
PRICES 


Monday - Friday (8am to 5pm) Central Time 
QUALITY METAL CYLINDER TYPE NON-TUNABLE 
ABSOLUTELY NO DRIFTING PROBLEMS 


r itive Fil 


on fully, so voltage drop is less than 
one volt or off so current is zero. 

The required dissipation for the 
transistor{s) is 20 watts when on 
and zero when off. However, there 
are switch transition times where 
the transistor is turning on or off. It is 
not a perfect switch. 

The 2n3055 is not a quick 
switching transistor. Transition 
switching times the dissipation will 
increase total amount depending on 
the individual transistors, but proba- 
bly with 2n3055 three to four times 
the static on state. This will vary con- 
siderably depending on switching fre- 
quency. 

You will also need a good induc- 
tor for the flyback storage and a 
Schottky high-speed switching com- 
mutation diode. This diode will also 
dissipate several watts of power. 

There are several ICs available to 
do the actual control of the switcher. 

It has been years since | was 
involved with switching power sup- 
plies, so | am not familiar with the 
current ICs, a search of manufactur- 
ing specs should come up with some- 
thing. 

The actual switching transis- 
tor{s) should be something other 
than 2n3055. A device with faster 
switching times would be desired. 
Homebrew of a switcher is going to 
be a lot of trial and error, and proba- 
bly a large number of blown transis- 
tors and or commutating diodes. Not 


a project for the faint of heart or 
pocketbook. 

Building a power supply around 
an il-suited component like the exist- 
ing transformer is going to cause 
more problems than you save by 
using it. 

Tie a rope to it and put it on your 
boat or look for an output voltage 
nearer to the voltage provided by the 
transformer. Anything with 20 amps 
is going to require some heavy duty 
filtering, and a large amount of dissi- 
pated heat, but there is no reason to 
have the regulation voltage 50 plus 
volts. 

Keeping the voltage drop across 
the pass transistors to 10 or so volts 
will still require dissipating about 200 
watts and varying the voltage from O 
to 30 causes the 10 volts to go as 
high as 40 volts with up to 800 watts 
dissipation. 

| have a commercial 20 amp 
power supply that is variable from O 
to 30 volts, they have fan cooling of 
the heatsinks, and also a trans- 
former of the ferroresonant design 
that actually has AC voltage regula- 
tion. It varies the output of the trans- 
former depending on the output volt- 
age required to keep the dissipation 
of the pass transistors within a toler- 
able limit. 


Unfortunately, ferroresonant 
transformers are very inefficient. 

Ed Pruitt 

Keller, TX 


ANSWERS TO #69814 - JUNE 1998 

The problem is the noise floor of the JFETs, and Comlinear amplifiers. 

Try a GaSFET. They are Gallium Arsenide FETs and have a very low noise 
figure and good gain up to 3 MHz or more. 

They are typically used in C-Band and KU Band Satellite LOW NOISE Block 
Converters (LNB). 

Typical current day LNBs have a typical gain of 60 dB, and a noise figure 
of 20 degrees Kelvin. 

The 75 Mlzis a breeze. Use these in the first stages where any noise gen- 
erated will then be amplified by subsequent stages or if the power requirement 
is met by the device, use them for all the stages. The only way to eliminate the 
noise is to not generate it in the first place. =~ 


1pc-$16.00 5pcs-$ 14.00 10pcs-$12.00 
25pcs-$10.00 50pcs-$8.00 
*Standard Positive Filters, Channels 26-30 add $3.00 more each. 


Positive " " Seri 
1pc-$30.00 5pcs-$28.00 


10pcs-$25.00 


Tom G.-FL Excellent Service, fast and quick. The only bad thing about this 
company is they don't sell Cable Boxes. We hope someday they will..... 


David P.-CA We called around for help on filters and nobody had any answers 
except one, call the "THE FILTER COMPANY” we did and had an answer in a matter 


band amplifier. 

The squelch circuit will block the amplifier when there is no carrier wave 
being received. Since a wide-band amplifier will amplify noise on both sides of a 
specific carrier wave frequency, the squeich circuit will suppress the noise 


John B.-IL_ Our company buys in the 100 quantities and needs a large selection of 
different channels. "The Filter Company” was the only one who was able to 


supply..... which is not modulated on the carrier wave. 


The following circuit will suppress all noise below a preset threshold: 
Frank T. Reiser 


PHONE ORDERS: Caldwell, NJ 


1-800-235-8080 


Visa, Mastercard and Discover 
(UPS COD for established customers) 


Anyone implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps !!!! 


A "TFC" Company 


Give our 800 line a howl for the best 
service in the Country 
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Little Professor Book Center 
2717 S. 18th St. 

Birmingham 35209 

RT Systems 

Amateur Radio Supply 
8207 Stephanie Dr. 

Huntsville 35802 


ARIZONA 

Batteries, Batteries 

3415 W. Glendale Ave. #4 
Phoenix 85051 


1829 E. Southern Ave. 
Tempe 85282 

6245 E. Bell Rd. 
Scottsdale 85254 

Elliott Electronic Supply 
1251 S. Tyndall Ave, 
Tucson 85713 

Tower Records 

3 E. 9th St. 

Tempe 85281 


AUSTRALIA 
DontTronics 

P.O, Box 595 

29 Ellesmere Cres. 
Tullamarine 3043 
www.dontronics.com 


Abletronics 

9155 Archibald Ave. Unit E 
Cucamonga 91730 
Advanced Computer 
Products, Inc. 

1310 “B” E. Edinger Ave. 
Santa Ana 92705 

All Electronics 

905 S. Vermont Ave. 

Los Angeles 90006 


14928 Oxnard St. 
Van Nuys 91411 
Allen's To Go 
13461 Hwy. 88 
Lockeford 95237 
Alltronics 
2300-D Zanker Rd. 
San Jose 95131 
Brand Newsstand 
234-1/2 N. Brand Bivd. 
Glendale 91203 
Centerfold International 
7\6N, Fairfax Ave. 
Los Angeles 90046 
Del Amo Books & News 
3758 Sepulveda Bivd. 
Torrance 90505 
Electro Mavin 
2985 E. Harcourt St. 
Rancho Dominguez 90221 
Ford Electronics 
8431 Commonwealth Ave. 
Buena Park 90621 

Way News 
113 W. Harding Way 
Stockton 95204 
Harold’s Newsstand 
524 Geary St. 
San Francisco 94102 
HaB Electronics 


2860 Spring St. 
Redwood City 94063 
Hi-Fi Doctor 

1814 E. Ball Rd. 
Anaheim 92805 

HSC Electronic Supply 
4837 Amber Ln. 
Sacramento 95841 
3500 Ryder St. 

Santa Clara 95051 


,yectory dealer directory dealer directory dealer directory dealer directory deale 


The dealers listed below carry the latest issue of Nuts & Volts, for your convenience. 


Netseller 
7207 Arlington Ave. Ste. G 
Riverside 92503 
Op Amp Technical Books 
1033 N. Sycamore Ave. 
Los Angeles 90038 
Pace Electronics 
369 Hampshire Rd. 
Thousand Oaks 91361 
Panorama Electronics 
8737 Van Nuys Blvd, 
Panorama City 91402 
Quality Time Computers 
10331 De Soto Ave. 
Chatsworth 91311 
Sandy's Electronics 
S y, Inc. 
20655 Soledad Cyn. Rd. #15 
Santa Clarita 91351 
Sav-On Electronics 
13225 Harbor Blvd. 
Garden Grove 92643 
Short Circuits 
36-660 Bankside Dr. #F 
Cathedral City 92234 
News 
55 N. Baldwin Ave. 
Sierra Madre 91024 
Tower Books 
211 Main St. 
Chico 95928 
7840 Macy Plaza Dr. 
Citrus Heights 95610 
1280 E. Willow Pass Rd. 
Concord 94520 
630 San Antonio Rd. 
Mountain View 94040 
1600 Broadway 
Sacramento 95818 
§950 Florin Rd, 
Sacramento 95823 
2538 Watt Ave. 
Sacramento 95812 
2727 El Camino Real 
San Mateo 94403 


Tower Magazines/News 
885 Riverside Pkwy, 

West Sacramento 95605 
Tower Records/Video 
220 N, Beach Bivd. 
Anaheirn 92801 

2520 Durant 

Berkeley 94704 

212F St. 

Davis 95616 

5703 Christie Ave. 
Emeryville 94608 

5611 Blackstone 

Fresno 93710 

2052 Redwood Hwy. 
Greenbrae 94904 

6310 E. Pacific Coast Hwy, 
Long Beach 90803 


2280 Market St. 

San Francisco 94114 
3205 20th Ave. 

San Francisco 94132 
2525 Jones St. 

San Francisco 94133 
871 Blossom Hill Rd. 
San Jose 95123 

14570 Ventura Bivd. 
Sherman Oaks 91403 
1205 W. Covina Pkwy. 
West Covina 91790 
Valencia Newsstand 
23164 W. Valencia Bivd. 
Valencia 91355 


Norlink Communications & 
Consulting 

428 E. Victoria Ave. 

Thunder Bay, Ontario P7C 1A5 


COLOMBIA 
Roboti-K 

Carrera 38 No: 10-60, 
Local 258, Bogota 


COLORADO 

Fistell's Micro Electronics 
7023 E, Colfax Ave. 
Denver 80220 
International Tesia Society 
2220 E. Bijou St. 

Colorado Springs 80909 
Tower Records/Video 
2500 E, Ist Ave. 

Denver 80206 

Western Test Systems 
530 Compton #C 
Broomfield 80020 


CONNECTICUT 
Archway News 

64 Bank St, 

New Milford 06776 


DELAWARE 
Newark Newsstand 
70 E. Main St. 
Newark 19711 


DISTRICT OF 
COLUMBIA 
Tower Records 

2000 Pennsylvania Ave. 
Washington 20006 


FLORIDA 

Alfa Electronic Supply 
1602 S. St, Rod. #7 
Hollywood 33023 

Bob's News & Books 
1515 S. Andrew Ave. 

Fort Lauderdale 33316 
Clarks Out of Town News 
303 S, Andrews Ave. 

Fort Lauderdale 33301 
Mike's Electronic 
Distributing Co. 

1001 N.W. 52nd St. 

Fort Lauderdale 33309 
Skycraft Parts & Surplus, Inc. 
2245 W. Fairbanks 

Winter Park 32789 

Sunny's At Sunset, Inc. 
8260 Sunset Strip 

Sunrise 33322 


GEORGIA 

Tower Records 

3400 Around Lenox Dr. 
Atlanta 30326 


HAWAII 
SolarWorks! 

525 Lotus Blossom Ln. 
Ocean View 96737 
Tower Records 

421) Waialae Ave. 
Honolulu 96816 

611 Keeaumoku 
Honolulu 96814 


IDAHO 

The Current Source 
5159 Glenwood 
Boise 83714 


ILLINOIS 

City Newsstand 
4018 N. Cicero 
Chicago 60641 
Tower Records/Video/Books 
383.W. Army Trail Rd. 
Bloomingdale 60108 
2301 N. Clark St. #200 
Chicago 60614 

1209 E. Golf Rd. 
Schaumburg 60173 


INDIANA 
Harbourtown Sales 
108 Park 32 W. Dr. 
Noblesville 46060 


KANSAS 
Hollywood At Home 
9063 Metcalf Ave. 
Overland Park 66212 
Lloyd's Radio & 
Electronic, Inc. 

220 W. Harry St. 
Wichita 67213 


LOUISIANA 
Lakeside News 
3323 Severn Ave. 
Metairie 70002 
Tower Records 
408 N. Peter St. 
New Orleans 70130 


MARYLAND 

Silicon Valley Electronics 
2014-A Industrial Dr. 
Annapolis 21401 

Tower Records/Video 
2566 Solomons Island Rd. 
Annapolis 21401 

1601 Rockville Pike #210 
Rockville 20852 


MASSACHUSETTS 
Full Spectrum 
Communications 
244 Essex St. 

Salem 01970 
Newsbreak, Inc. 
579 G.A.R. Hwy. Rt. 6 
Swansea 02777 
Tower Records #172 
360 Newbury St. 
Boston 02115 


MICHIGAN 

Family Electronics 

111 E. Superior St. 

Alma 48801 

Little Professors Book Center 
22174 Michigan Ave. 
Dearborn 48124 

MW Electronics 

229 E. Michigan Ave. 

Paw Paw 49079 

Purchase Radio Supply, Inc. 
327 E. Hoover Ave. 

Ann Arbor 48104 

Tower Records 

12145. University Ave. 

Ann Arbor 48104 


MINNESOTA 
Radio City, Inc. 
2633 County Road | 
Mounds View 55112 


MISSOURI 
Accurate Instruments 
11201 E. 24 Hwy, 
Independence 64054 
Electronics Exch 

8644 St. Charles Rock Rd. 
St. Louis 63114 
NEVADA 

Amateur Electronic Supply 
1072 N. Rancho Dr. 

Las Vegas 89106 

Less Buster's Electronics 
2930 A Las Vegas Blvd. 


Reno 89511 
NEW JERSEY 
Sys-Com 


70 Cain Dr. 

Brentwood 11717 
Global News, Inc. 

22 8th Ave. 

New York, NY 10016 
Goldcrest Electronics 
480 St. Paul St. 
Rochester 14605 

Ham Central 

3 Neptune Rd. 
Poughkeepsie 12601 
Hirsch Sales Corporation 
219 Califomia Dr, 
Williamsville 14221 
Tower Records/Video 
105 Old Country Rd. 
Carle Place 11514 
350-370 Route 110 
Huntington 11746 

1961 Broadway 

New York 10023 

383 Lafayette St. 

New York 10003 


Compustuff 

24) Great Oaks TH. 

Wadsworth 44281 
| One 

7603 Mentor Ave. 

Mentor 44060 


Footsteps 

4925 Jackman Rd. Store #58 
Toledo 43613 

Hosfelt Electronics, Inc. 
2700 Sunset Bivd. 
Steubenville 43952 
Keyways, Inc. 

611 S. Main St. 

Miamisburg 45342 


Powermaxx, Inc. 
1587 U.S. Route 68 N. 
Xenia 45385 


OKLAHOMA 

Steve's Books & Magazines 
2612 S. Harvard 

Tulsa 74114 


OREGON 

News & Smokes 

2295 W. Main St. 

Medford 97501 

News & Smokes #8 

259-C Barnett Rd. 

Medford 97501 

Norvac Electronics 

7940 SW Nimbus Ave. Bidg. 8 
Beaverton 97005 

960 Conger 

Eugene 97402 

1545 N. Commercial NE 
Salem 97303 

Powell's Technical Bookstore 
33 NW Park 

Portland 97209 

Tower Books 

1307 NE 102nd Ave. 
Portland 97220 


PENNSYLVANIA 
Business & Computer 
Bookstor: 


es 
213 N. Easton Rd. 
Willow Grove 19090 
Genes Books, Inc. 
King of Prussia Plaza 
King of Prussia 19406 
Lehman Scientific 
2997-F Cape Horn Rd. 
Red Lion 17356 
Montco Electronics & 


Computers 

2555 Industry Ln. Ste. D 
Norristown 19403 
Penn Electronics 
2310 A Walnut St. 
Facliezent 17103 


Surplus 
RR1BOx337 


Tower Books 

425 South St. 
Philadelphia 19147 
Tower Records 

340 W. Dekalb Pike 
King of Prussia 19406 


SOUTH CAROLINA 
555 Electronics 
5646 Farrow Rd, 
Columbia 29203 


TENNESSEE 
Tower Books 

204 W. End Ave. 
Nashville 37203 


TEXAS 

BDL News, Inc. 

809 Pierce 

Houston 77002 
Electronic Parts Outlet 
3753-B Fondren Rd. 
Houston 77063 
Mouser Electronics 
958 N. Main St. 
Mansfield 76063 
Tanner Electronics 
1301 W. Beltline #105 
Carroltton 75006 
Tower Records 
2403 Guadalupe 
Austin 78705 


VIRGINIA 

Satellite Headquarters 

7920 Timberlake Rd, 
Lynchburg 24502 

Tower Records/Video/Books 
6200 Little River Tpk. 
Alexandria 22312 


4110 W. Ox Rd, #12124 
Fairfax 22033 

1601 Willow Lawn Dr. 
Richmond 23230 

8389 E. Leesburg Pike 
Vienna 22182 


WASHINGTON 

A-B-C Communications, Inc. 
1754) 15th Ave. NE 

Seattle 98155 

Bohica Concepts 


1125 Fir Ave. 
Blaine 98230 
Service Request 
3304 W. Rowan Ave. 
Spokane 99205 
Supertronix 
18650 68th Ave. S. 
Kent 98032 

Tower Books 
10635 NE 8th St. 
Bellevue 98004 


20 Mercer St. 
Seattie 98109 


WISCONSIN 
Amateur Electronic 
Supply, Inc. 

5710 W. Good Hope Rd. 
Milwaukee 53223 
Greenfield News & Hobby 
6815 W, Layton Ave. 
Greenfield 53220 
News & Hobby Center 
4758 Packard Ave. 
Cudahy 53110 
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HOW TO PLACE A CLASSIFIED AD 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting hand- 
written copy. Calculate the number of words and multiply it by the appropri- 
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad{s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay- 
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your 
completed order to: 
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 


RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 


WORDS IN BOLD AND/OR ALL CAPS 

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 


PHOTOS, DRAWINGS, AND BOXES 

A photo or drawing may be run at the top of your classified ad for an additional 
$10.00 (1” depth max.) for camera-ready art. No wording is allowed in this 
area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line art, 


Choose a category for yours ad nom the slassthicaions listed below. 


or $8.00 for halftone of photographs. To BOX your ad, include an additional 
$50.00 for copy-only ads, or $75.00 for ads with art or photos, 


FAXING IN AD COPY 

You may fax in ad copy or changes before the closing date (5:00pm on the 5th) 
at 909-371-3052 using MasterCard or Visa. Include credit card expiration 
date, the name that appears on the card, a daytime phone number, and your 
Nuts & Volts account number. Ads without credit card information will not be 
listed as received until payment is received in full. WE DO NOT CALL OR FAX 
BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verification of 
faxed-in ads, please call 909-371-8497. 


DEADLINE 

Prepaid ads received by 5:00pm on the closing date (5th of the month) will 
appear in the following month's issue. Ads postmarked through the 5th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 5th. Cancellations and changes must be 
submitted in writing. 


IMPORTANT INFORMATION 

All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited to 
electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes oVer the phone. We do not bill for classified ads. 
Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub- 
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 


80. Test Equipment 
85. Security 

90. Satellite Equipment 
95. Military Surplus Electronics 


10. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 

40. Music & Accessories 


50. Computer Hardware 100. Audio/Video/Lasers 
60. Computer Software 110. Cable TV 
70. Computer Equipment Wanted —-115. Telephone/Fax 


Corporate Systems Center 
Cruising Equipment 


Electronic Design Specialists, Inc. ... 


Electronic Goldmine 
Electronic Rainbow Ind., Inc. ....... 


Battery-Tech, IMC. .........ccessessesseeeeeseeeeeenea 81 
Baylin Publications. FrAr NOUIERTE: CON PI oni ccsrsnseronsupnestronsaceneaare 5 
Foss Warehouse Distributors 
Gateway Electronics, Inc. ............. 
General Device Instruments 
General Science & Engineering 
Gillian Technologies, INC. ........sccceeseeeeeeees 56 
Greenleaf Electronics 
Halted Specialties Co. ............0 

H.T. Orr Computer Supplies 

Intek Electronic Systems. ..........:csceeeee 80 
Index Publishing Group 
Information Unlimited 
Innovation West 
Interactive Image Technologies, Ltd. ........... 7 
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. Com 155. Mant als: ( s Wanted 
125. Microcontrollers 160. Misc. Electronics For Sale = 
130. Antique Electronics 170. Misc. Electronics Wanted 
135. Aviation Electronics 175. BBS & Online Services 
140. Publications 180. Education 
145. Robotics 190. Business Opportuniiiee 


150. Plans/Kits/Schematics 200. Repairs/Service 


Lemos International Co., Inc. .. 
Linear Systems 
Lynxmotion, Inc. ............. 


Skycraft Parts & Surplus, Inc. ........... 


eeeeesea: 


_ 
= 


Sun Equipment Corporation 


Surplus Traders 
Metric Equipment Sales, Inc. .. 


Metro Surplus 


Techniks, Inc. ......... 
microEngineering Labs ogee 


tech-specialities, INC. ........ccccessceeeceseseeeee 
Teleview Distributors 
TOUME WIVES, ai csyacescannsocsacsaenccnsisipuontcesssitenssre 5 


Milestone Products 


Seeeeee 


Modern Communications ... 


Optoelectronics 

POSANAK WAC soci cccrvccssessunrcessvesse 4, Back Cover 

PARAMAX, INC. ..........0+ 

Phelps Instruments 

Pioneer Hill Software V&V Mach. & Equipment, WBS scecsecneneet 68, 69 
i i VersaTech Electronics 

a Viking International 

Precision Etching Lab Visitect, Inc. 

Prime Electronic Components, Inc. .......... 78 

R&S Surplus 


Ramsey Electronics, Inc. .... 


Weeder Technologies 
Western Test Systems 
White-Star Electronics 
Wholesale Cable 


Abacom Technologies 
Alltronics 


Jade Products, Inc. ............- 
Lemos International Co., Inc. ... 
Ramsey Electronics, Inc. ..... 


Battery-Tech, INC. .......cssssesesssesseeeseesseeets 81 
Cruising Equipment 
Cunard Associates 
EPID GG ois cectvcsesercevvderdsterssteastoasess 47 
EID: PYOCUIOGS INC. -cesehsarersrencessrnoeessisveoei 68 


Chenesko Products, INC. .........:eesceseeseee 26 


ABC Electronics 
Alltech Electronics 
C and H Sales Company . 


Earth Computer Technologies 
Equipment Management Technology ......57 
Metric Equipment Sales, INC. ..........0006 62 


A & S Wholesale 
Active Industries wiesnauensee i 
PUA EMRE Ses oo ti ckswasectsfbyecasstaly eeetieoroee 
Basic Electrical Supply & 
Warehousing Corporation 
Cable King 
RENO PS MIO siyencerelinibait ss rrptiecncttiane 
DYNAMIC Technologies 
Foss Warehouse Distributors 
Greenleaf Electronics 
Intek Electronic Systems 
James’ Electronic Services, Ltd. . 
KDE Electronics Corp. .........-00 
KD Video 
Kimtronix 
Metro Surplus 
Milestone Products 
Modern Communications . 
Modern Electronics 
Teleview Distributors ... 
The Filter Company ... 
Timeless Products 
White-Star Electronics 
Wholesale Cable 


American Technologies Network Corp. . 
Detection Dynamics 

Polaris Industries Ate rt 
Ramsey Electronics, INC. .......sssceseers 
Resources Un-Ltd. ........cscccccerereceseene 
Seabird Technical .. 

Spy Outlet 

THING ENC issasno vssnsesdoatpseseavancactantercasbess 9 
RIS CONS ccsccvracsosonsssasncasecsutacaressenpiiosas 


Ace Computers 

BCD Electro 

Capital Electronics, Inc. ...........00 25, 
Circuit Etching Technics .. 

Electronic Goldmine 

La Paz Electronics Int'l. . 

Linear Systems 


Skycraft Parts & Surplus, Inc. 
Unicorn Electronics 
NWISRGICE WAG, ., .ncavsseractoscerresacsvecreraomoesnoane 44 


Hardware 

Ace Computers 

ACP Super Store 

Allison Technology Corp. ............00. 33, 68 
Alltech Electronics «89 
AM Research, Inc. ........... 

Bisme Computers Outlet .. st 
Brick Wall Div., Price Wheeler Corp... 
Bytemark Corporation 

Cal Electronics 

Consumertronics 

Corporate Systems Center 

Earth Computer Technologies 

ELECTRO MAVIN 


General Device Instruments sat 
Halted Specialties Co. ........cssssescceseererees! 3 
Innovation West 

La Paz Electronics Int'l. 


Prime Electronic Components, Inc. ...... 
Roger's Systems Specialist 

Shreve Systems 

Techniks, Inc. 

tech-specialities, Inc. . 


AM Research, Inc. 

Bisme Computers Outlet .. 

Innovation West 

Interactive Image Technologies, Ltd. ....... 7 
Pioneer Hill Software 


Microcontrollers /V/O Boards 
Abacom Technologies 
Advanced Educational Systems . 


AM Research, Inc. 

Bisme Computer Outlet a 
CIRANS: WAC: sncsessnspseenl soxsoveesechyerepectedeeonet 
Far Mountain Corp. ......:sccccssscssrecsssereres 5 
Innovation West 

ITU Technologies ......... er} 
La Paz Electronics Int'l. .........ccseesereees 
Micromint 


Motron Electronics 
PATEMAX: ITC; < errvecacontreoezeesst 4, Back Cover 
PARAMAX, INC. ... 
Prairie Digital, Inc. . 


Scott Edwards Electronics .. 
Square 1 Electronics 
Technological Arts 
VersaTech Electronics 


Printers/Printer Supplies 
Chenesko Products, Inc 
H.T, Orr Computer Supplies 


EMAC, Inc. ............ sae 
Fear MOU GOP ccctssssconsnedsynavacdonentogs 5 
Sun Equipment Corporation 


TTC /c 


ACP Super Store 


Alltronics 

C & S Sales, Inc. .... 31, 77 
Earth Computer 
Technologies. .. = 
Electronic Rainbow nd., 
(AG seaskieees eeastivcaencesrits 63 
EMAC, Inc 


Electronics 
SI CORR. ssisasstsersravcoeessnceusacaat 26 
Weeder Technologies 


Information Unlimited 
Resources Un-Ltd. aie 
Unicorn Electronics. ........0...ccccccccceseeeees 


All Electronics Corporation 

Alltech Electronics 

Brigar Electronics 

C and H Sales Company 
Consumertronics 

Electronic Rainbow Ind., Inc. ............00 
Equipment Management Technology ..... 
Gateway Electronics, INC. ........-<:sscsee 
General Science & Engineering. 

Halted Specialties Co. .........sss0 
Prime Electronic Components, Inc. ........ 
RESOUFCES UN-Ltd. ......cccesessseecesrseserereens 
Shreve Systems a 
Skycraft Parts & Surplus, Inc. ............4.. 
Surplus Traders 

Unicorn Electronics 

Viking International ase 
VESRIGE, UNG, Cossiavsctoesprscceceusnssuonmcthecnthententy 44 
Weeder Technologies 


Andromeda Research 
General Device Instruments .. 
IRPONICS INC. serscceveccvessscaseneossy 
M2L Electronics 
microEngineering Labs 
Sinaco Electronics 


Antique Radio Classified 
Consumertronics 
Electronics Book Club 
Index Publishing Group.. 


Square 1 Electronics .. 
Synergetics 


Far Mountain Corp. . 

Lemos International Co., Inc. . 
LYNXMOTION, INC. .....cc.0serssereeere 
PARAMAX, INC. .. 


7 


Baylin Publications 
See World Satellites 


American Technologies Network Corp. .45 
Gillian Technologies, INC. ..........:c.0006 56 
Information Unlimited 

Lemos International Co., Inc. ................ 75 


Polaris Industries 
USI Corp. ........... 
Visitect, Inc, 


Cruising Equipment 


Alltronics 
PARAMAX, INC. ......ccccecsosnesssersuceeseerecers 81 


BROSON COND 8 12- ase decaser-codeeeBerecthss 69 
NEU vesssiisinsues gebsaacccuspeenaanss ssc deasarsecdsisass 69 
TORNOK) LNG. c.scscasresccncnservsdiniveanesastessbncons 55 
Weeder Technologies 


C and H Sales Company .. 
Cruising Equipment 
Danbar Sales Company 
Davilyn Corp. ......scscecseees 


Electronic Design Specialists 

Equipment Management Technology ....57 
ElOctro TOON Op iiiasikhisasicsap updating cnevesneoss 67 
WRIGINOS:: WIG. cceciscesaveraencovsnrcbtesebesiesaocsany 46 
MCM Electronics 

Metric Equipment Sales, Inc. 
Optoelectronics 

Phelps Instruments 

Pioneer Hill Software . 

R & S Surplus 

RKA Systems.... 

Seabird Technical 

Sun Equipment Corporation .. 

TORHOX, ING: i sctssrcsrespeeetersaceses 

Western Test Systems 


C & S Sales, INC... ccccccceesceaseesenaes 31,77 
Electro Tool, Inc. . 

Intronics, INC. ..........ce-ee 

Sun Equipment Corporation .. 

The RF Connection 

Utopia Tools .............-.. 

White-Star Electronics 


Roger's Systems Specialist 
The RF Connection 


Nuts & Volts Magazine/July 1998. 85 


“Fly me to the moon, let me 
soar among the stars ...” Oh, hi there. You 
caught me doing my Frank Sinatra impression 
over the radio. Over the radio, you ask? Yes, 
and it’s really quite simple to do. This ordinary- 
looking microphone in my hand is really a 
miniature FM transmitter, which broadcasts my 
voice to my FM receiver. In fact, the micro- 
phone will talk through any FM receiver tuned 
to the same frequency as the mike, including 
car stereos, alarm clock radios, and Walkmans 
at distances up to 100 feet. 

| got the idea from an educational electron- 
ic kit | saw advertised in this magazine — specif- 
ically the AmericaKit AK-710 FM Wireless 
Microphone from Elenco Electronics (1-800- 


Andy Builds A Wireless FM Microphone 


You, too, can be a radio personality or rock singer with this cordless mike. 


533-2441; http://www.elenco.com). While you 
can buy the kit from C & S Sales (1-800-292- 
7711; http://www.elenco.com/cs_sales) and 
many toy stores for $15.95 or less, | thought it 
would be more fun if we did it ourselves, using 
parts you can buy from Radio Shack, Digi-Key 
(1-800-344-4539; http://www.digikey.com), 
and similar distributors. 


Construction 
| obtained a schematic of the wireless 


microphone and permission to publish it from 
Elenco, the kit manufacturer. You can see it in 


Figure 1. 

I built the prototype of the FM mike on a 
small circuit board | bought from Radio Shack 
(276-148) — a dual mini board that | snapped in 
half for this project. 

Although this is a simple circuit, placement 
of a few specific parts is critical because of the 
high frequencies involved (100 MHz). 
Specifically, I’m talking about Q2, C5, C6, C7, 
and L1. These parts form a tuned circuit which 
generates the FM signal, and they have to be 
located close together for 
the circuit to work proper- HOW IT 
ly. If the parts are too wide- 


ATTENTION 


BUY DIRECT FROM THE WHOLESALER 
GET THE BEST PRICES AND SERVICE 


ALL UNITS ARE IN STOCK FOR IMMEDIATE SHIPMENT 


CABLE CONVERTERS 


AND ACCESSORIES 
CALL FOR PRICING ON 
ITEMS NOT LISTED 


Qqy QTY QTY 
5 10 25 50 100 
NLEWY CONVERTERS 
CENTURY CT-3000 $68 $64 $60 $55 CALL 
COMMERCIAL-11 $75 $70 $65 $62 CALL 
PANASONIC- 1003 $55 $49 $48 $46 CALL 
DIGITECH-550 MHZ $55 $49 $48 $46 CALL 
NoOVAWASI ONS 
NV-5600 $175 $170 $165 $155 CALL 
NV-5700 $175 $170 $165 $155 CALL 
NV-5800 $175 $170 $165 $155 CALL 
NV-6600 $269 $249 $239 $229 CALL 


REFURBISHED CONVERTERS 
PANASONIC-145R___-$55_— $50 $42 $38 CALL 


l-800-800-0766 
KUM TRIO} NIX 


Write in 120 on Reader Service Card. 
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WORKS 


here are many different methods for broadcasting 

information via radio waves. The two most popular are Amplitude Modulation 

(AM) and Frequency Modulation (FM). In amplitude modulation (Figure 5a), 
the voltage of the Radio Frequency (RF) wave, called a carrier, varies in accor- 
dance with the audio input signal. Let's say the carrier voltage is 10 volts with no 
audio input. If we were to modulate the carrier with a six-volt sinewave, which 
swings three volts positive and three volts negative, the output voltage will vary 
between seven volts and 13 volts. Increasing the audio input voltage to 10 voits 
results in a carrier voltage swing of five volts to 15 volts. The frequency of the input 
signal determines the shape of the carrier, and the amplitude of the input signal 
determines its voltage swing. The louder the audio, the greater the voltage swing. 

With frequency modulation (Figure 5b), the carrier voltage remains constant 
and the audio input signal changes the frequency of the carrier, instead. The loud- 
ness of the audio determines how far the frequency is moved from the nominal car- 
rier frequency. In a normal FM radio broadcast, the maximum the frequency can 
shift from the center frequency is +150KHz. The louder the audio signal, the 
greater the frequency deviation. Let’s say a 10-volt input signal causes the carrier 
frequency to change +100KHz, then a one-volt input would produce a +10KHz devi- 
ation. The number of times per second that the carrier deviates from the center 
frequency is equal to the frequency of the audio input. 

Our wireless FM microphone uses four stages (Figure 6) to turn audio (voice) 
into frequency modulated RF. The first step — Block 1 — is the microphone. An 
electret sensor inside the microphone changes sound waves into electrical signals. 
Unlike dynamic microphones, which generate a voltage when struck by sound, an 
electret microphone changes resistance in response to sound waves, and needs a 
voltage source to operate. When voitage is supplied to the microphone via R1, cur- 
rent through the electret sensor increases and decreases according to the loudness 
of the sound. 

This signal is input to the audio amplifier — transistor Q1 (Block 2) — which 
triples the microphone’s voltage. In electronics parlance, the amplifier is said to 
have a gain of 3. The gain is determined by R2, R3, R6, and R7. Central to the oper- 
ation of the wireless FM microphone is the RF oscillator — Block 3. Built around 
Q2, this stage provides the 88MHz to 108MHz carrier frequency that will be recog- 
nized by the FM receiver. Basically, an oscillator is an amplifier with positive feed- 
back. Rernember how we set the frequency of the transmitter to that of a dead spot 
on the FM receiver — by placing the microphone next to the speaker and listening 
for the squeal? This squeal happens when the output from the speaker is heard by 
the microphone and fed back to the receiver in a loop. This is positive feedback, 
where one signal reinforces the other. In the case of the squeal, the feedback is 
acoustically coupled. In Block 3, the feedback is electrically coupled. 

The frequency of the oscillator is determined by a capacitor/inductor combi- 
nation called a tuned circuit, or tank circuit. By changing the position of the iron 
core in L], the inductance can be changed to tune the oscillator to a desired radio 
frequency. When sound strikes the microphone element, the amplified signal is 
placed on the base of Q2, which causes the capacitance of the tuned circuit to 
change and alter the frequency of the oscillator in step with the sound heard by the 
microphone. Presto, frequency modulation. 

The final stage — Block 4 — is an RF amplifier. This stage amplifies the out- 
put from the oscillator in the same way the audio amplifier boosted the voltage 
from the microphone. The RF amplifier also acts as a buffer between the oscillator 
and the antenna. If the antennas were tied directly to the antenna without the 
buffer, stray capacitance picked up by the antenna (such as the capacitance of 
your hand or body) would produce large changes in the frequency of the oscillator 
— changes that the radio can’t follow. 

From there, the modulated RF signal goes to the antenna, which ideally 
should be tuned to a fraction of the wavelength. Given the confines of the cabinet 
and the use (and abuse) the microphone will experience, though, 12 inches is a 
good compromise. 


FIGGRE 1 


ly separated, the circuit won’t oscillate. 

In case you don’t know it, wires and com- 
ponent leads have two properties: resistance 
and inductance. At frequencies below 10 MHz, 
resistance is the main factor. As frequencies 
start pushing into the 100 MHz range, though, 
wire lengths as short as one inch can have 
enough inductance to squelch oscillation — or 
worse, cause unwanted oscillation. 

In fact, wire length is a big problem in 
today’s high-speed desktop computers. To 
avoid trouble, be sure to cluster the parts asso- 
ciated with Q2. Specifically, place C5 (12pF) 
directly across Q2, and cuddle Q3 as close to 
Q2 as possible. You can shorten the lead length 
of the resistors by standing them upright 
(Figure 2) rather than laying them flat. 

Elenco has also graciously let us print the 
foil pattern of their printed circuit board (Figure 
3). Thanks to this kind gesture, you don’t have 
to wrestle with the problem of component place- 


ment — they’ve been there and done that. The 
parts layout for this board is shown in Figure 4. 
Note that R5, R8, and R9 (those directly associ- 
ated with Q2 and Q3) are mounted upright, 
whereas the other resistors lay flat against the 
board. In addition to making my own version of 
the wireless FM microphone — which took a full 
day — | populated and soldered up their board. It 
took me all of 30 minutes, and that included 
taking time out for coffee. 

Whatever construction method you choose, 
pay attention to the orientation of the transis- 
tors and LED because they are polarity-sensi- 
tive. The microphone (MIC) uses an electret ele- 
ment, which is polarity-sensitive, too. 


About The Parts 


All resistors are 1/4 watt, and the capaci- 
tors are 50WVDC ceramic discs. Neither are 
polarity-sensitive, and are readily available from 


RESISTOR 


any number of sources. Although Radio Shack 
doesn’t stock three of the resistors (R1, R2, and 
R7) in their retail stores, you can order them 
through Radio Shack Unlimited (1-800-843- 
7422). However, you can buy an assortment of 
500 1/4-watt carbon-film resistors (271-312) 
with these and many other “odd” values for just 
$7.99 — a must for the serious hobbyist. 

If you look at the circuit carefully, though, 
you'll spot that the three “missing” resistors are 
in the audio amplifier section (see “How It 
Works”), and their values aren’t that critical. A 
few ohms here or there won’t hurt if you know 
how to apply them. For example, you can 
change R1 to 4.7K, R2 to 22K, and R7 to 1K 
with no noticeable difference in performance. 

Radio Shack doesn’t sell the exact values 
for capacitors C4, C5, or C6, either. While these 
values are much more critical than the resistors 
mentioned above, you can come close enough 
to these values by paralleling two or three 4.7pF 
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capacitors for C4 and C5, respec- 
tively, and substituting a 47pF 
capacitor for C6 (see Parts List). 

These substitutions will shift 
the tuning slightly, which means 
you may not be able to cover the 
entire FM range. However, you 
can buy the exact-value capaci- 
tors from Digi-Key for about 
$2.00, so don’t go out of your 
way making do. 

The tricky component is L1, 
a variable inductor that adjusts 
the output frequency of the trans- 
mitter. The coil itself is simple 
enough: three turns of 22-gauge 
wire wound on a 5/16-inch slug- 
tuned form. The tricky part is 
finding one of these forms. 
Fortunately, Radio Shack sells a 
grab bag of inductors of various 


types — including adjustable tuning coils. 
This assortment is a random selection of 


various inductors, so you'll probably 
have to search through several bags 
(fortunately, the bags are clear plas- 
tic, so you can see what's inside 
before you buy) until you find one 
that contains a form that'll work. The 
form you're looking for has a 5/16- 
inch tube made of cardboard or plas- 
tic with a ferrite powdered slug inside 
the barrel, but any ferrite-tuned form 
with a diameter about the size of a 
pencil will work. 

If you can’t find such a form, you 
can make one by wrapping a few 
turns of 3/4-inch-wide masking tape 
— sticky side out — around a wooden 
pencil. Dust the pencil first with a 
light coating of talc powder. Gingerly 
slide the tape tube off the pencil and 
paint it liberally inside and out with 
clear fingernail polish. This will hard- 
en the tape and give you a rigid form. 
You can salvage the ferrite slug from 
an old IF transformer (which you can 
find in the Radio Shack inductor 
assortment). 

Once you have a suitable form, 
wind three turns of 22-gauge enamel- 
covered magnet wire near the slug 
end of the tube. Keep the turns tightly 
together, not spread apart. An appli- 
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FIGURE 4 


cation of fingernail polish will keep the coil from 
unraveling and sliding off the form. (Avoid get- 
ting polish on the ferrite slug or it’ll be glued in 
place, too.) Finally, snip the leads to a conve- 
nient length and scrape the enamel off the ends 
so they will accept solder. 

I’ve also experimented — with some suc- 
cess — with an open-air coil, one without a form 
or ferrite slug. To make this coil, wrap five or six 
turns of the 22-gauge magnet wire around a 
wooden pencil and carefully slide the coil off 
the pencil. This time, don’t wind the coil tightly. 
Instead, space the windings out partly so that 
the finished coil looks like accordion bellows. 
You adjust the inductance of this coil by push- 
ing and pulling on the coil so that the windings 


are closer together or farther 
apart. However, be prepared to 
do some experimenting with the 
number of turns and their spac- 
ing; it’s not as easy to tune this 
circuit as it is with a slug-tuned 
coil. 


Final Assembly 


It’s now time to mount the 
board and its outboard compo- 
nents into a suitable enclosure. 
The AmeriKit AK-100 FM 
Wireless Microphone kit comes 
with a plastic housing that looks 
every bit like a karaoke mike. 
This kit also comes with all the 
electronic and mechanical parts 
described here, and is a good 
choice for kids and beginner 


ANTENNA 


hobbyists. 

For the more ambitious hobbyist — those 
who want to build a wireless FM mike from 
scratch yet have it look professional — I’ve 
located a similar-looking dynamic microphone 
from Radio Shack (33-1067) for just $5.99. It 
even has an on/off switch! Simply open the 
case and remove everything but the switch and 
put your parts inside. The LED is simply a 
power-on indicator and is optional. 

If you don’t need a professional look and 
simply want to play with the electronics, the 
project can be assembled in any plastic box big 
enough to hold everything. Just make sure the 
lid is plastic, not metal, or the transmitter will 
detune as you use it. The antenna is an integral 
part of the RF section and should be a 12-inch 
length of solid 22-gauge hook-up wire. 


Using The FM Microphone 


Before you can use your wireless micro- 
phone, it has to be “calibrated” — that is, tuned 
to work with your FM radio. Get any FM radio 
and tune it to a dead spot on the spectrum — a 
place on the dial where you hear nothing but 
background noise and no radio station. Alarm 
clock FM radios are better for this 
than digital FM receivers. 

Place the FM microphone about 
two feet away from the radio with 
the microphone facing the radio’s 
speaker. Now tune the RF coil until 
you hear a squeal from the radio. 
What you’re trying to do is create an 
acoustic feedback loop between the 
transmitter and receiver when the 
transmitter’s frequency equals the 
receiver's. Now back away from the 
receiver until the squeal stops, and 
speak into the mike. You should 
hear your voice booming over the 
radio. Make no further adjustments 
to the transmitter. 

To use your wireless micro- 
phone with other FM receivers, 
repeat the same procedure but, this 
time, tune the receiver to the trans- 
mitter. If the receiver is too far away 
to cause feedback, have a friend 
find your broadcast by twisting the 
radio knob until your voice comes 
through. The wireless mike has a 
range of 100 feet indoors and about 
50 feet outdoors. To conserve bat- 
teries, turn the power switch off 
when not talking. 

Now, if you'll excuse me, “Start 
spreading the news ...” NV 
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» Uae “a es o- 1u ‘ rr 
by tuordon West 


This is not an “advetorial” 
on why you should buy the 
Australian Outbacker whip. In 
fact, Pu tell you right now 
that the six-foot Outbacker 
whip costing around $300.00 
performs no better, nor any 
worse, than a $19.95 single- 
band ham stick. 

And, I'll also tell you there is nothing magic 
about how the whip antenna can work on any 
specific band from 1.8 MHz up to 156 MHz. But, 
I'll give you an idea on how they can accomplish 
multi-band capabilities on a single shaft, and I'll 
also “tune you in” on some tricks you can play 
to get increased performance by sticking on a 
longer stinger. 

Whether you are into high-frequency ham 
radio, CB radio, marine long-range single side- 
band, or are a member of the Federal 


Emergency Management Association or Red 
Cross, I'll give you some inside evaluations on 
what this amazing indestructible whip with 
multi-band capabilities can — and maybe cannot 


— do for YOU! 


BRIEF HISTORY 


A young man named Don 
Arnold WD4FSY, regularly tours 
the world as a videographer and 
ambassador for the Baptist 
Church. Don was/is a very active 
ham radio operator on high fre- 
quency, and he would regularly 
bring his radio gear along on his 
journeys to stay in touch with 
other ministries throughout his 
travels. And, if ever there was a rig 
or antenna that Don could get his 
hands on, he would. 

During one trip to Australia 
about 10 years ago, Don Arnold 
noticed all of the overland truckers 
towing “triples” were communicat- 
ing on Australian high-frequency, 
land-mobile frequencies with a 
strangetooking, multi-band, brown 
whip produced by Terlin Aerials. 
When he asked the truckers about 
how these whips performed on 
medium- and high-frequency, land- 
mobile frequencies, they all indi- 
cated that the performance was 
superior to anything else that they 
had tried, and MOST important, 
these whips could take the punish- 
ment of overland abuse out on the 
OUTBACK. 

Don made contact with Terlin 
Aerials, and Don and Terry developed a program 
to distribute these antennas in the Cnited States. 

And that’s where I came in — Don brought 
the first whip over to my place, and we both 
agreed brown was a pretty ugly color, and there 
needed to be a slight re-design so the frequen- 
cies on the whip would tune specifically on 
worldwide ham band channels. And maybe bring 
in another type of whip, specifically tuned to 
marine band channels, too. And maybe bring in 
another style whip that would tune to federal 
emergency channels and military frequencies, 
too. 

And this Don did, all in his spare time. 

And since these antennas came from the 
Australian Outback, Don aptly named them 
“Outbackers.” The brown color was changed to 
black, with a white version that immediately 
turned yellow for mariners. There was even a 
time when they came in colors, too. 

And there were initial growing pains that 
everyone gets with a new product. First, there 
needed to be a conversion from the Australian 
big threads over to our more common 3/8 x 24 
threads. Same thing with the massive spring — it 
needed the standard 3/8 x 24 thread arrange- 
ment, too. As | recall, the coaxial cable input 
needed a slight re-design to accept our regular 
type of PL-259. 

And then the springs needed to be replaced 
because they rusted badly. And then we needed 
more spare wander (not wonder) leads because 
hams would lose them when they operated on 
the lowest band and took the lead off complete- 
ly. 

And then everyone loved Outbackers. The 


popularity got to be such a big 
job for Arnold that he ultimately . 
reached an agreement with Alpha Delta 
Communications, and Don Arnold and Don 
Tyrell reached an agreement where Alpha Delta 
Communications would then be the USA distrib- 
utor. Management of the product line would be 
taken over by Jim Burns and his lovely wife, 
Shan. 


TECHNICALLY SPEAKING 


So now you know where the Outbacker grew 
up. Now, let’s take a look and see what makes 
this indestructible antenna tick. 

Antenna basics for a resonant length of wire 
are developed around the halfwave dipole. The 
halfwave dipole is normally horizontal to the 
earth, and the feedpoint is right at the middle of 
the dipole. Each side of the dipole would be one- 
quarter wavelength long, and the end-to-end cal- 
culations are based on the formula 468 + fre- 
quency in MHz = length in feet. 

The dipole is bidirectional. It radiates energy 
to the broad-side of the wire. Less energy comes 
off of the ends of the dipole. 

The Marconi antenna is what most mobile 
whips are configured to. The Marconi antenna 
puts one-quarter wavelength of wire going 
straight up, and the other one-quarter wave- 
length of wire is made up of the ground system. 

A simple Marconi antenna is a ground plane. 
The ground plane can be fed with coaxial cable 
without any matching by bending the ground 
one-quarter wavelength radials down to about a 
45-degree angle. This achieves a feedpoint of 
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| whips cost 
| less than 


approximately 50 ohms — a per- 
fect match for your transceiver 

and coaxial cable feedline. 
+ The Outbacker, plus most 
See other high-frequency mobile 
whips, are Marconi antennas 
based on the formula 234 + fre- 
quency in MHz = length of the 
et whip. But don’t forget the neces- 
ir sary mirror image of the 
Marconi antenna necessary 
ground system. Without the 
. ground, the very best Marconi 
See won't transmit nor receive. You 

: gotta have ground! 

a ly For unity gain, the Marconi 
=) «antenna needs to be the follow- 


"ee ing length sticking up from the 
Se ground system for the following 
See bands: 
10 meters ham 8 feet 
15 meters ham 11 feet 
16 MHz marine 14-1/2 feet 
20 meters ham 16-1/2 feet 
12 MHz marine 19-1/2 feet 
8 MHz marine 29-1/4 feet 
40 meters ham 32 feet 
4 MHz marine 58-1/2 feet 
75 meters ham 61-1/2 feet 


As you can see by this table, once you drop 
below 21 MHz, the antenna becomes physically 
too long for mobile operation. To get around this, 
loading coils in the center of the antenna or helli- 
cal loading at the top of the antenna effectively 
shorten the length necessary for the whip. And 
for high frequency, center-loading and top-load- 
ing are preferred against base-loading. Base- 
loading induces increased current losses, so this 
is why you won’t find any base-loaded whips until 
you exceed 25 MHz. 

Different manufacturers have developed 
their own unique way of offering radio operators 
single and multi-band capabilities from their whip 
antenna system. Antennas like the inexpensive 
Ham Stick are simply unscrewed during band 
changes, and a fistful of antennas will give you 
your choice of which band you plan to operate 
on. Hustler offers the same scheme, plus adaptor 
kits that could allow you to operate on up to four 
bands, all at once. Spyder antennas also feature 
multiple loading coils. 

There are also motorized antennas where 
band changes are accomplished by remote con- 
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trolling a tap in the long center-loading coil. This 
is a very effective way to go, thanks to the large 
size of the loading coil. But it is an extremely big 
antenna to have on the end of your vehicle. 

And then there is the well-known “Bug 
Catcher” that features capacitive hat top-loading, 
plus a massive coil for center-loading. But each 
time you change bands, you need to reconfigure 
the center-loading coil. 


What the Outbacker antenna does is to offer 
resonant band taps throughout the body of the 
helical loaded antenna to achieve the correct 
band for resonance. A length of wire, called the 
“wander lead,” connects from a common point 
at the base of the antenna to the band tap for 
where you want to resonate the 
antenna. You wind the wire around 
the outside of the shaft to take up the 
slack. 

For instance, if you plan to oper- 
ate on the ham 15-meter band, the 
tap is near the top, so the wire winds 
around the shaft and plugs into the 
15-meter port. If you plan to operate 
down on 40 meters, more inductance 
is necessary, so you drop down and 
plug into the 40-meter tap. But, you 
must also wrap the wander lead 
many times around the shaft to take 
up the slack. 

And on the lowest band — either 
80 meters or 160 meters — the wan- 
der lead comes off completely. Just 
remember where you put it because 
you'll need it for the higher bands. 

The first concern everyone has is 
whether or not the tap points will 
ingress water. They won't. They are 
sealed. But will they corrode? Not 
really — about the only thing that 
happens is they get stuffed with mud, 
and you need to clean the tap point 
in order to make a good connection. 

So what's actually taking place, 
electrically, with the wander lead tap 
points? Is it series resonance? Is it a 
parallel resonant trap? | go with 
series resonance myself because the 
tip whip always has plenty of voltage 
on the end. And this is good — the 
Outbacker utilizes all of the antenna 
for radiation, and the wander lead 


simply bypasses the internal series loading coils 
to develop a good series resonant system. But 
there may be some additional schemes going on 
inside the whip when you make the connection 
point, and this part is not divulged by Terry over 
in Australia. When you hold a florescent tube up 
to the Outbacker, it many times will glow in areas 
that you might otherwise consider would be RF 
cold. 

At resonance, there is maximum voltage on 
the tip whip. This can be seen by transmitting a 
steady carrier, and carefully brushing a lead pen- 
cil over the corona ball. It will generate quite a 
spark! 

Down at the feedpoint, a good ground plane 
will generally yield 50-ohms impedance. This is 
just what you want for a direct coaxial cable feed. 
But, the antenna MUST be placed over some sort 
of a ground plane in order to achieve proper res- 
onance and the right feedpoint impedance. The 
very best place to mount the antenna is on the 
trunk lid of an automobile. On campers and 
mobile homes, way up high using metal frame- 
work or a metal ladder as the ground counter- 
poise. The very worst place to mount the anten- 
na is way down low where only the upper portion 
of the Outbacker is seen sticking above the 
trunk. Get the antenna up as high as possible, 
but always over some sort of a horizontal or 
semi-horizontal ground plane. 

While the Outbacker has the same exact sig- 
nal punch as a similar length antenna at a frac- 
tion of the cost, one single Outbacker can be 
said to operate on as many as 12 different radio 
bands without needing to buy another whip sys- 
tem. This actually makes the Outbacker less 
expensive than a handful of individual whips or 
loading coils. And for the marine frequencies, 
there are few manufacturers providing whips or 
loading coils for these frequency bands. 

The taller the Outbacker, the greater the per- 
formance. Less loading. 

Short Outbackers come with a four-foot 


each on. 1 
left. Shorter — 


| Outbacker on | 


__the right. _ 


black shaft with a three-foot stinger. You can 
order it just on worldwide high frequencies, or 
order it to also cover six meters and two meters. 
And they also have a high-power version of the 
short whip that can handle up to 500 watts when 
you drive it with an SGC POWER TALK amplifier. 

Another version of the Outbacker comes 
with all ham frequencies and all marine bands 
for high-frequency operation. You get about 12 
little tap points along the shaft for your favorite 
ham or marine band. 

They also have an Outbacker for portable 
operation that breaks down into three two-foot 
sections that simply screw together. This is small 
enough to easily fit into a suitcase. 

Then they have a stealth Outbacker that’s 
only four feet long. You don't get as much signal 
output with only a four-foot whip, but nonethe- 
less, it does work, and it can also include the 
ham radio six- and two-meter VHF bands, too. 
And they also have a tripod for backyard instal- 
lations of any of the Outbacker whips. 


But the REAL radio enthusiasts wanted more 
punch from their Outbackers, so they began to 
play some tricks. When operating on the 15- 
meter DX band, the trick is to plug into the 10- 
meter port. Then replace the relatively short 
whip stinger with a three-foot long whip stinger, 
and tune for precise resonance. The taller the 
whip, the better the signal on both transmit and 
receive. 

So, finally Outbacker bowed to the requests 
of ham operators for a more powerful whip, so 
they came up with the OUTREACH. The 
Outreach has an eight-foot shaft that breaks into 
two sections. It also has an adjustable stainless 
steel whip that pulls out of the top shaft to about 
36 inches. This 1 1-foot, high-frequency antenna 
can operate on 160 meters through 10 meters 
with up to 150-watt capabilities. They also have 
a high-power model that covers 160 meters 
through six meters, and handles up to 500 watts 
if you’re running the SGC power amplifier. 

During recent tests on our communications 
van, | compared the six-foot Outbacker to the 1 1- 
foot Outreach. Every station | talked with indi- 
cated increased signal strength from the longer 
Outreach. And on some bands, it was extremely 
noticeable for improved performance on receive. 
The Outreach uses a slightly different scheme of 
how the different band taps are placed on the 
black whip. 

Traditionally, 160 meters is on the bottom 
with 10 meters on the top. With the Outreach, 10 
meters is just above the middle with 17 meters 
on the top. This tells me there is probably both 


WANTED 


» Electronic Test Equipment 
>» Electronics Invento 
= ebay s os men 

. Sho ulp. 
> DatalTelco oe 
» Memory 


Write in 107 on Reader Service Card. 


Internet site for current availability. 
Visit our 25,000 sq. ft-:showroom warehouse 
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series, as well as 
parallel, reso- 
nant circuits 
inside the black 
whip body. But 
no one in 
Australia will tell; 
and as long as 
I'm getting good 
signal reports 
and my _ trans- 
ceiver is running 
cool, I'm happy 
knowing some- 
thing correct is 


taking place 
inside the black 
shaft. | realize 


this is not the 
best way to ana- 
lyze antenna cir- 
cuits, but when 
it’s proprietary, we'll just believe what we see on 
our S-meter and SWR analyzer. 


| 


— 


The best part of the Outbacker may be its 
capability to unscrew and break down into small 
sections, and resist breaking down where it’s not 
supposed to due to a catastrophic encounter 
with a tree. | have yet to see a fractured 
Outbacker shaft. You can bend them, whack 
them, pound them, and completely submerge 
them in water, and the black shaft continues to 
stay intact. However, if you do submerge it in 
water, just be sure to pour out the water that may 
collect down the telescopic whip section. 

And speaking of the telescopic whip, you 
WILL need to do some fine-tuning of the whip 
down on the ham 40-meter band, 75 meters, and 
160 meters. On all of the other ham bands, set- 
ting the whip to the score mark allows for com- 
plete operation throughout the band. 

On 40 meters, | set the whip to 7200, and | 
can operate at band edges with SWR not much 
higher than 1.7:1. 

Down on 75 meters, | prefer the Outreach 
over the Outback because | have twice the band 
spread. | get about 60 KHz of usable resonance 
with the Outreach on 75 meters, and about 30 
KHz of usable resonance with the regular 
Outbacker. 

Down on 160 meters, we're talking about 
spot-on resonance with both antennas — maybe 
15 KHz with the taller Outreach, But like any 
good 160-meter operator, you generally know 
where in the band you plan to yak. If you must 
really jump up and down the 160-meter band or 
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Nationwide! 
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Demand System, or our 
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Checking the perfect low | 

SWR on the big Outreach 
on 40 meters. °° 


the 75-meter band, be prepared 
to exit the vehicle and do some 
tip-whip tuning. Or, if you have 
one of those HF mobile trans- 
ceivers with a built-in tuner, now 
is the time to energize the tuner 
to fine-tune 75 meters and 160 
meters. 

So does this antenna out- 
perform similar length single 
band whips? Nope, sure doesn't. 
But I don’t know of many 11- 
foot, single-band, HF whips, so 
the Outreach DOES outperform 
most single-band mobile whips 
— except for the mammoth 
Texas Bug Catcher which could 
be configured up to 15 feet in 
length. 

But it comes close. And 
Outbacker is a lot lighter. And it 
looks better. And there’s no 
messing around with a screw- 
driver to change little tiny coil | ef 
tap settings. Just plug and play. My kind of an 
antenna for high-frequency operation. 

Plus, all the folks at Outbacker are active 
hams and truly gentlemen. If you have special 
requirements, or problems with their installation, 
they'll work with you to help find an answer to 
get you back on the air. 

For additional specification sheets on 
Outbacker antennas, plus the complete line of 
Alpha Delta Communications, Inc., antenna sys- 
tems, write Alpha Delta, P.O. Box 620, 
Manchester, KY 40962, or phone 606-598-2029. 
Tell them Gordo sent you. 
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Related Products 
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Continued from page 5 
and switch inputs. High-current dri- 
vers directly control up to 20 relays 
or LEDs. 

Up to 256 Dallas DS-1820 or 


DS-1821 digital temperature 
inputs are scanned over the single 
wire interface. 

Key switch can be from a5x5 
switch matrix or 10 discrete inputs. 
ASCII or binary commands are 
‘sent over the RS-485 interface ata 
baud rate up to 19.2K. 

Compact size 1.8” x 2.7”. 
Applications include remote equip- 
ment control, home automation, 
temperature control, and remote 
relay control. 

Complete data is available on 


J-Works website at www.j- 
works.com 
Single unit price for the Model 


HCON-1 is $119.00. 
For more information, contact: 


J-WORKS, INC. 
12328 GLADSTONE AVE. #4 
DEPT. NV 
SYLMAR, CA 91342 
818-361-0787 FAX: 818-270-2413 
E-MAIL: admin @j-works.com 
WEB: http://www.j-works.com 


THE ICOM IC-T8A TRI-BAND 
HANDHELD 


COM announces the world's 

smallest tri-band handheld, and 
the only one with 50 MHz cover- 
age — the ICOM T8A. Weighing 
only 9.9 oz., the T8A covers the 
six-meter, two-meter, and 440- 
MHz amateur bands. This includes 
receive of the 
aircraft, 150 and 450 MHz public 
safety bands, and FM and TV 
broadcast. 

The T8A’'s transmitter 


power is five watts on all bands for 


excellent range. The T8A is pow- 
ered by an Ni-MH battery pack, 
which is a powerful, yet light- 
weight, source of power. 

The T8A has a 123 memory 
capacity, including 10 scan edges 
and one call channel per band. A 
pace Pail oe methods ‘are. 


features a die-cast aluminum 
chassis for durability and reliability. 

Tone squelch, pocket beep, 
and auto-squeich are standard 
features of the T8A, as well as 
auto-power saver, electronically 
controlled volume, and direct key- 
pad input. A guide function allows 
display of the selected set mode 
item in the T8A’s display window 
for set-up convenience. 

For more information contact 
your ICOM dealer or ICOM 
America, Inc. 


ICOM AMERICA, INC. 

2380 116TH AVE., N.E. 
DEPT. NV 
BELLEVUE, WA 98004 
425-454-8155 FAX: 425-454-1509 
http://www.icomamerica.com 


KENWOOD DA-3330 DVD 
ENCODER 


roducts Inti., Inc. introduces 

the model #DA-3330 DVD 
Encoder from Kenwood. The #DA- 
3330 is an RF signal generator 
that complies with the DVD stan- 
dard. It's effective for evaluation 
and adjustment of the RF demod- 
ulation system, as well as confirm- 
ing the proper operation of the 
sector decoding part. 

Characteristics are: Standard 
and double speed transmission 
speeds; equipped with an MTF fil- 
ter and generates signals with 
near optical transmission charac- 
teristics; capable of jitter, cross- 
talk, and variable amplitude modu- 
lation symmetry for use in evaluat- 
ing a DVD player’s demodulation 
part; main data contains a null 


ideal for production line testing 
and service benches. 
For more information, contact: 


PRODUCTS INTL., INC. 
8931 BROOKVILLE RD. 
DEPT. NV 
SILVER SPRING, MD 20910 
1-800-638-2020 
FAX: 1-800-545-0058 
E-MAIL: 
SMPRODINTL @aol.com 
http://www.kenwoodtmi.co.jp 
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y March ’98 article, 
“Opening Windows to 
the World” went a 
long way toward 
showing users how to 
create a graphical 
user interface using Visual Basic 4 under 
Windows 95. | didn’t expect to write this 
article again. However, | received numerous 
calls and E-Mail from Visual Basic 5 users 
who wanted to know where to get a copy of 
VB4, or just how to experiment with the 
directions in the article under VB5. 

That's when | finally decided to 
upgrade to VB5. | do not claim to be an 
expert in any version of Visual Basic, but | 
have picked up enough of the language to 
control all of my custom electronics from 
this simple and powerful language. And 


what better way to take advantage of cus- 
tom computer-controlled electronics than 
to provide a powerful user-created inter- 
face. After all, there is nothing like clicking 
a button on your desktop to make the 


wold RS-232 Network Control Methods and Applications 
Rye 


Opening Windows to the 


lights in a room turn 
on, or have a door 
open or close. 

Let's face it, desk- 
top computers are 
powerful and more 
widely used now than 
ever. It only makes 
sense to use them for 
whatever computer- 
control application you 
have in mind. 

But often times, lit- 
tle information is avail- 
able on the subject. 
And, if you do happen 
to find this informa- 
tion, beginners have 
little to no chance of 
understanding or 
applying this knowl- 
edge to completion of 
a complicated project. 

So the idea in this 


article is to again bridge the gap between 
Windows and the world, using the latest 
and greatest of the available technologies. 

| think you'll find computer control from 
your desktop computer to be very easy. 
Especially since the steps for getting start- 
ed are right here in front of you. 


From VB4 to VB5 


Occasionally, developers decide that it 
is in the best interest of the user to reorient 
menu items and even remove some useful 
options. Visual Basic 5 has a number of 
improvements making it a far more desir- 
able language to work with. But, if you are 
familiar with version 4, version 5 may prove 
disorientating. 

You can still open the serial port for 
RS-232 communications, but there are a 
few changes in how this is done. Visual 
Basic users will also notice a few differ- 
ences in how programs are displayed, as 
well as a new type-as-you-go syntax 
reminder. 

| still haven't found all the menu com- 
mands | so heavily relied on in version 4, 
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but the differences are so significantly bet- 
ter, that | don’t mind having to relearn a 
few things. Visual Basic 5 offers automat- 
ed typing of program instructions. As you 
type, a window of options will appear. You 
can simply hit the tab key to accept the 
automated command and continue typing. 

The nice thing is, automated typing is 
completely optional. If you want to type in 
the whole command you may do so without 
interference. But | think with a little time and 
practice, most programmers will take 
advantage of this new feature. 
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Private Sub Form_Load({) 


NSComel.PortOpen = True 


End Sub 


Software Requirements 


You should be running Visual Basic 5 
Professional or Enterprise Edition for the 
instructions in this article to work. If you 
have the standard edition, give me a call or 
send me an E-Mail and I'll tell you how to 
get started for free if you have access to 
the Internet (this way | know what my read- 
ers are using and a little about what pro- 
jects they’re working on). 


‘Open the serial port when program loads 


Custom Hardware 
| Once again, | will be com- 
_ municating to the world via the 
} RS-232 port of the computer 
and | will use only two wires 
from the computer to do it. 

This month’s custom elec- 
tronic circuit will show you how 
to control a simple serial-to-par- 
allel converter. A serial-to-paral- 
lel converter takes serial data 
and converts it to eight output 
bits that can be used to control 
lights via relays, or other logic 
circuits. 

Up to seven serial-to-parallel 
converters can share a single 
RS-232 serial port, providing a 
total of 56 output bits from a 
simple two-wire RS-232 connec- 
tion. The hardware is simple and 
all parts are readily available for 
less than $20.00 (great for the 

experimenter). 


Getting Started 


Follow these simple 
steps to build your first com- 
puter-control application 
under Visual Basic 5 for 
Windows 95. I'll talk more 
about the hardware later, but 
let’s start with the software 
since it will only take about 
10 minutes. 


Step 1. 

Start Visual Basic 5. You 
will see the screen shown in 
Figure 1. Select Open. 


Step 2. 
Under the project menu, 
select components as shown 
in Figure 2. 


Step 3. 

Put a check in the 
Microsoft Comm Control and 
Select OK as shown in Figure 
3: 


Step 4. 

A telephone icon will 
appear in your toolbox. 
Double-click the telephone 
icon to add RS-232 communi- 
cations to your project as 
shown in Figure 4. 


Step 5. 
Figure 5 shows RS-232 
communications has been 
added to your program. Click one time on 
the telephone icon. 


Step 6. 
Figure 6 shows the properties window 
for the MSComm Control. Select the 
CommPort property and change the num- 
ber to an available serial port on your sys- 
tem. Many computers reserve Com 1 for 
the mouse, 2 for the modem. My system 
uses com 2 as the available serial port. 


Troubleshooting 


Skip this section if your program 
started without producing any 
errors. Otherwise, you probably got 
a serial port related error (probably 
because it was unable to open the 
port). Try quitting any FAX software 
that may be running in the back- 
ground. 

In fact, it would be better to 
have VB5 as the only open applica- 
tion. You might check your bios set- 
up to see if the com port you select- 
ed in Step 6 matches the available 
com port. 


The Program 


This program is just a simple 


Private Sub Commandi Click() 
'Send Data Out the Serial Port to Control 
'the Serial to Parallel Converter. 


For WN 


MSCorm1.Output = 
Next WN 


End Sub 


Step 7. 

Double-click on 
the project form as 
shown in Figure 7. 
This will open the 
Form_Load subrou- 
tine. This subroutine 
is executed just as 
the program is start- 
ed. 

Type the com- 
mand in this window 
as shown in Figure 7 
to open the serial port 


OTe 255 
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for RS-232 communications 


as the program is started. 


Step 8. 


Select the button tool in 
the toolbox as shown in 


Figure 8. 


Step 9. 
Draw a button as 
shown in Figure 9. 


Step 10. 


Double-click your newly 
created button and type the 
program shown in Figure 
10 into the code window. 


Step 11. 


Select “Start” under the 
“Run” pull-down menu to 
begin running your pro- 


gram. 
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8-Bit Parallel 
Output 


building block for sending data out the seri- 
al port of your computer. Every time you 
click the button created in step 9, the pro- 
gram created in step 10 executes. To sim- 
plify, every time you click the button, all 
256 ASCII characters are sent out the ser- 
ial port. 

Keep in mind, only 256 ASCII charac- 
ters can be sent and/or received by any 
RS-232 serial port. ASCII character 0 
actually sends 00000000 out the serial 
port while ASCII 255 sends 11111111. 

Figure 12 illustrates a short map of 
ASCII characters and their generated out- 
put. Take a close look at the ASCII charac- 
ters being transmitted and the equivalent 
binary outputs, because this is what you're 
going to get from a serial-to-parallel con- 
verter when you send ASCII data. More on 
this subject later. 


The Hardware 
FS Figure 13 shows you 
how to create a simple 
serial-to-parallel convert- 
er, and how to hook it up 
to the RS-232 port of 
your computer. All parts 
in the diagram are readi- 
ly available from National 
Control Devices (404- 
244-2432). CR1isa 
ceramic resonator used 
to control baud rate. See 
the Figure 14 table for 
setting the baud rate. 


Raw Serial-to- 
Parallel Conversion 
Mode 


N1, N2, and N3 con- 
trol the name mode of the 
NCD-101. The diagram 
shows all name jumpers 
installed, configuring the 
NCD-101 as a raw serial- 
to-parallel converter. In 
this mode, only one NCD- 
101 may be driven from a 
single RS-232 serial port. 
Any data received is 
immediately converted to 
its binary equivalent (see 
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thas aoe — vides up to 56 logic level out- 10K x3 
> MHz 4800 Baud puts with only a small handful of 
1 MHz 2400 Baud Sd bei 
500 KHz 1200 Baud __ See Figure 15 for a connec- 
tion example of three NCD-101s = 
to a single serial port. Take note 
of the name jumpers N1, N2, 8A a 
and N3. See Figure 16 to see ZG 
N2 N3 how the names are defined. 5 2 
0 0 0 ra) 
1 0 0 Programming ro 
: ; : in Name Mode > 
4 0 1 Figure 17 shows how to 
5 0 1 speak to each of the three NCD- ro] 
6 1 1 101s connected to a single seri- 8 
7 1 1 al port. Each routine will count 
0 = Jumper Removed from 0 to 255 and put the binary E 
1 = Jumper Installed representation on the outputs of 
each of the three NCD-101s. 
Look carefully at each of the wae 
program examples to see how 
the name function is used ... SA zm 
Figure 12 for a few ASCII- to-Binary con- pretty simple. z=: G) 
versions). Note that the words “binary out- =| S) 
put” and “parallel output” are synonymous Applications oo 
in this application since sending an ASCII aS 
character of 0 is the equivalent of sending The NCD-101s can be easi- > 
a binary of 00000000, which has a parallel ly attached to relays for control- 
output equivalent on DO-D7 as 00000000. ling lights or doors in your 
Note that a 0 represents 0 volts on an out- house. About two years ago, | g 


put of the serial-to-parallel converter while 
a 1 represents +5 volts on an output. 


Named Serial-to-Paralle! 
Conversion Modes 


You can connect up to seven NCD- 
101s to the serial port of your computer 
using the naming mode. The naming mode 
requires a little more programming, but pro- 


f@ Project] - Form! (Code) 


Next N 


whe erial t Par 

For N = 0 To 255 
HMSComm1. Output 
MSCommi1.Output 
MSConmmol . Cut put 
MSConeol . Output 

Next N 


Chr$ (1) 
Chr$ (80) 
Chr$ (N) 
Chr$ (13) 


nw wt 


MSComm1.Output = Chr$ (0) peak t ‘ da 
MSComm1.Output = Chr$ (80) end the war 
MSComm1.Output = Chr§$(N) er i Y r 
MSComm1.Output = Chr$(13) end Trar nin 


fa Project! - Form! (Code) =| of x) 
[Command2 | [ctiek *] 


began developing graphic LCD 
display controllers. | wrote all the 
initial drivers using a pair of 
NCD-101s in the name mode. 

If you haven't seen it yet, 
check out our web page at 
http://members.aol.com/ncdcat/. | 
think you will quickly begin to 
see just how powerful these RS- 
232 network interface proces- 
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992909 8BitParallel!e OD OOD 
he Serial to Parallel Converter named 80909 om“ 2 29'S 
For N = G To 255 


sors can be. They can be used for control- 
ling character LCD displays, audio/video 
multiplexors, and a variety of other logic cir- 
cuits. 


Closing 


Well, | think that about covers it 
for this month. As usual, please call 
me if you have any questions or 
comments on this article. Call Ryan 
at (404) 244-2432 or E-Mail 
ncdryan@aol.com. WV 


Boards and Chips Available 


Contact Ryan Sheldon 
National Control Devices 


Phone: (404) 244-2432 
Fax: (417) 646-8302 
E-Mail: NCDRyan@aol.com 


http://members.aol.com/ncdcat/ 


‘the erial tc 

For N = O To 255 
MSComm1.Output = 
MNSComm1.Output = 
MSComml1.Output = 
MSComm1.Output = 

Next N 


Parallel 
Chr§ (2) k i 

Chr$ (80) end the Put Byt moand 
Chr$ (N) r y 

Chr§ (13) end Transmission Terminator 


July 1998/Nuts & Volts Magazine 


Got (0? Inn 1ovativ ve 
6 Products for 


; , 5 a Modern 
Now 1s the time to get it' act 


Vas P= 2 
Planet 


Xplorer 
a | i { A 
wD ee ; | * ; 
me Gp Gs . : Xplorer Test Receiver: eaoaaacats cn Ge Ge ae ‘hile on the job or 
SAVE ee ee TITY) 
V LEZ : 

BOT i just having fun, take along an 
Optoelectronics product and 
experience’ an entire world of 
wireless communications. 

If you need to calibrate a radio 
0S456/535 : 
Oh | Optolinx oscillator or just find-frequen- 
WD 


cies around. tOwn, you will 
SAVE og sri always be prepared with an 
$24 io : Optoelectronics product. 
Experience the performance of 
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professional technicians and 
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Here dre the BASICs of Stamp pragrammings, 
BASIC Stamps are small computers program- 
med in Parallax BASIC (PBASTC), a simple 
language with powerful I/O instructions for 
controlling external hardware. PBASIC com- 
mands are used to generate telephone tones, 
send and receive.serial data, create sine 
waves of specified frequencies, control servos: 


with PWM, and handle ee 
1/0 functions, 


BASIC Stamp II 
+16 1/0'tines 


+ 2048 bytes EEPROM 


(program and data) 


—Leasic Stamp I 


ites tee eo 


+8 1/0 lines 

* 256 bytes EEPROM 
(program and data) 

* 80 instructions max 
program length (average) 

* 4 MHz oscillator 

* 2,000 instructions/second 

+ 2400 baud serjal 1/0 

* parallel PC interface 

* PIC16C56. microcontroller 

»-small size 


+ 500 instructions max 
program length (average) 
* 20 MHz oscillator 
* 4,000 instructions/second 
* 50k baud serial-1/0 
* serial PC interface 
* PIC16C57 microcontroller 
»-«$mallsize 
(1 3/16" x 5/8" x 3/8”) 


(1 3/8" x 3/4" x 1/8" - BS1-IC) 


The BASIC Stamp Activity Board is the perfect way to learn 
and experiment with the BASICs! All components and current 
: limit resistors are iprewired to BASIC Stamp 1/0 pins! The 
2-Line Serial LCD Module 1 (27910) - $54 board doubles as @ “carrier board" with strip header access to 
The serial. LCD module from Scott Edwards Electronics + 2) > ~1/0 pins. Sample source code and ideas included. Features inc- 
make it easy to debug: your BASIC Stamp code and inter- uy = tide pushbuttons) 32 Ohm speaker, X-10 interface, sockets 


face to a human user. The modules take only one 1/0 ~ 
tine and ground, and are controlled with simple SEROUT- 


instructions from the BASIC Stamp. DAL ol Fe 
Fora complete listing of our International Distributors | ; | Li 


please visit our website at http://www. parallaxinc.com 
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for 8-pin DIP ICs, /and a potentiometer for analog input. 


